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Abstract
Background -  High levels of anxiety and pain during conscious surgery are associated with 
poorer post-surgical outcomes. This thesis aimed to compare the effectiveness of intra­
operative distraction interventions for anxiety and pain management during minimally invasive 
surgery under local anaesthetic, the impact on 3 month outcomes and patient's experiences of 
conscious surgery.
Methods -  Literature and systematic reviews explored the current literature surrounding 
conscious surgery. Two randomised controlled trials investigated the impact of intra-operative 
distraction interventions on pain and anxiety during conscious surgery. Analyses of post­
operative outcomes including multiple regression and analyses of covariance explored the 
relationships between intra-operative and post-operative outcomes at 3 months post-surgery. A 
qualitative analysis explored patient experience of minimally invasive surgery under local 
anaesthetic.
Results - Intra-operative distractions including touch, audiovisual stimuli and interaction with 
nurses resulted in significantly lower reports of intra-operative anxiety and pain than treatment 
as usual. Participants who interacted with nurses during surgery reported significantly greater 
improvements in quality of life at 3 months post-surgery than those who received treatment as 
usual. Intra-operative distractions had no impact on the course of post-operative pain, return to 
work or satisfaction with treatment. The symptoms of varicose veins negatively impacted upon 
quality of life and participants felt unprepared for the experience of surgery. Relationships 
improved patient experience during surgery and improvements in physical and psychological 
wellbeing were reported at 3 months following surgery.
Conclusions - The use of simple distraction techniques, particularly interacting with nurses, 
intra-operative touch or audiovisual stimuli used during surgery significantly improved patient
experience. Participant satisfaction with surgery was high but there is scope to improve the 
provision of pre-operative information patients receive to increase their understanding of 
surgery. Relationships .with others influenced all stages of the operative process.
(c) Briony Hudson 2014
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Chapter 1 
Literature review
This chapter aims to provide an overview of the current research concerning conscious surgery 
performed on an outpatient basis. Throughout this chapter, existing research in this area will be 
summarised and gaps in this literature identified.
The chapter will begin with a discussion of the rise of conscious surgery under local anaesthetic 
and how this has impacted the provision of surgery from both the patient and health care 
professionals' perspectives. The review will then move onto look specifically at the qualitative 
literature concerning conscious surgery, identifying themes and commonly cited situation 
specific stressors. This will be followed by a discussion of how psychological models and theories 
have and could be used to improve patient experience; an overview of pain perception models 
and the role that distraction could play in anxiety and pain management. From this theoretical 
basis an exploration of the existing literature concerning the use of non-pharmacological 
distraction based interventions for pain and anxiety management at all stages of the operative 
period will be reviewed. The final section of this chapter will provide an overview of factors 
other than intra-operative variables that have been reported to affect outcomes following 
conscious surgery. In conclusion, the aims of this thesis will be outlined. In summary, this review 
will be broken down into the following sections:
1. The expansion of conscious surgery
7. Advances in anaesthetic and surgical techniques
8. Benefits for patients
9. Benefits for health care professionals
10. Improvements in the treatment of varicose veins using minimally invasive techniques.
11. Summary
2. Patient experience of conscious surgery
i) Qualitative research of conscious surgical experience and specific stressors
ii) Estimates of anxiety before, and anxiety and pain during minimally invasive varicose 
vein surgery under local anaesthetic
iii) Summary
3. The role of psychological models in local anaesthetic surgery
I) Theories of pain
1.1) Specificity theory
1.11) Gate control theory
1.111) Neuro-matrix theory of pain 
i.iv) The three process model of pain
i.v) A cognitive -  affective model of the interruptive function of pain
iii) The impact of heightened surgical pain and anxiety
11.1) Stress and the immune system
iv) Summary
4. The role of non-pharmacological distraction interventions for pain and anxiety 
management in the peri operative period
i) How does attention impact pain perception?
1.1) The neuro-cognitive model of attention
1.11) Testing the neuro-cognitive model of attention
ii) How can distraction help in pain and anxiety management?
iii) Existing evidence for different distraction based interventions during the peri 
operative period.
111.1) Music as a distraction technique
111.11) Audio visual distraction techniques
111.111) Touch as a distraction technique 
iii.iv) Relaxation based interventions
iv) Summary
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5. Factors affecting recovery from conscious surgery
12. Demographic factors affecting outcome from surgery
1.11) Gender and recovery from surgery
1.11) Employment and recovery from surgery
1.111) Age and recovery from surgery
13. Individual characteristics affecting recovery from conscious surgery
ii.i) The impact of psychological variables
11.11) Coping strategies and recovery from surgery
11.111) Social aspects of recovery from surgery
iii) Recovery from minimally invasive surgery for varicose veins
iv) Summary
6. Conclusions
i) What is already known and what are we yet to find out?
ii) Thesis aims
Section 1. The Expansion of Conscious Surgery
1. Advances in anaesthetic and surgical techniques
As demands on the National Health Service grow, means to limit spending and cut waiting times 
are increasingly being sought. Advances in surgical and anaesthetic practice mean that 
conscious surgery offers an attractive solution. Conscious surgery refers to elective, non­
emergency procedures, conducted under local anaesthetic on an outpatient basis, from which 
patients are able to return home hours, rather than days after surgery (Castoro, Bertinato, 
Baccaglini, Drace & McKee, 2007). In recent years there has been a dramatic increase in the 
frequency and range of procedures now available on an outpatient basis (Gilmartin & Wright, 
2007) and conscious surgery has been standard practice for the majority of elective procedures 
in the UK for some time (NHS Modernisation Agency, 2004). This trend impacts patients and 
health care professionals alike who must adapt to home based recovery and symptom 
management (Brattwall et al, 2010).
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The shift away from traditional in-patient surgery conducted under general anaesthetic, towards 
less invasive procedures conducted on an outpatient basis is due largely to advances in surgical 
and anaesthetic practices. Newer, more advanced anaesthetics have a shorter duration of 
action and a more rapid rate of recovery meaning that patients are in a position to leave the 
clinic or hospital much faster than general anaesthetics would allow (Corvera & Kirkwood, 
1997). Traditionally after general anaesthetic surgery, patients are moved to a post-surgical unit 
where they are monitored and assessed until they are deemed fit to leave. This often involved 
an overnight stay and cases of post-operative nausea and vomiting (PONV) were common 
(Gibbison & Spencer, 2009). The introduction of new anaesthetic methods has vastly reduced 
the incidence of PONV. Borgeat, Ekatodramis and Schneker (2003) conducted a review into the 
incidence of PONV following local anaesthesia for a range of procedures. Although PONV was 
rarely the primary outcome variable in studies they reviewed, they concluded that local 
anaesthetic was associated with less PONV than general anaesthesia. However for procedures 
such as caesarean section or major orthopaedic surgery conducted under local anaesthetic, 
rates of PONV were still high. These results indicate that although PONV is reduced under local 
in comparison with general anaesthetic, PONV may still be a concern for patients undergoing 
particular types of procedures or using particular types of anaesthesia.
In addition to advances in anaesthetic methods, surgical practices and procedures have also 
improved and evolved greatly over the last two decades (Wilmore, Sawyer & Kehlet, 2001). 
Many procedures that previously required a hospital admission can now be conducted on an 
outpatient basis including ophthalmic surgery, arthroscopic surgery, mastectomy and varicose 
vein surgery. These advances, in combination with the previously discussed improvements in 
anaesthetics, pain control and post-operative rehabilitation programmes are revolutionising the 
provision of surgery as it has traditionally been known.
II) Benefits for patients
Conscious surgery brings several benefits to patients. Firstly patients are able to return home on 
the same day as surgery. This not only reduces disruption to patients' routines and day to day 
life (Greenwood, 1993) but also decreases the risk of contracting hospital infections (Holmes & 
Readman, 1994). As staying overnight in hospital can be a stressful experience, many patients
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appreciate being able to recover in the comfort of a familiar environment (Barthelsson, Lutzen, 
Anderberg & Nordstrom, 2003).
Secondly, a report from the International Association for Ambulatory Surgery (Jarret & 
Staniszewski, 2006) advises that conscious surgery is particularly suited to patient centred care, 
in an in-patient setting such as a general hospital, conscious surgery patients, under-going 
elective procedures would be treated alongside seriously ill patients, meaning nurses must 
divide their time and attention between the different types of patient. Rightly, if an in-patient 
requires urgent attention, this will limit the amount of time that can be spent with the conscious 
surgery patient. In comparison, for conscious surgery, performed in a specialist clinic, the 
chances of the procedure being rescheduled at short notice are reduced due to the absence of 
unexpected, emergency admissions needing urgent treatment.
In addition, re-admission rates have been found to be the same following the same procedure 
conducted in or out-patient basis. Furthermore, several researchers have reported no 
significant differences between the frequency of adverse events experienced if the patient 
recovers at home rather or within the hospital environment (Jarrett & Staniszewski, 1995; Park, 
Kim & Lee, 2011). As the procedures employed during conscious surgery are generally less 
invasive than those used during traditional surgery under local anaesthetic, patients are able to 
ambulate much sooner after surgery. This increase in early ambulation has been associated with 
faster recoveries fora  number of procedures including colorectal surgery (Varadhan et al, 2010) 
and hip surgery (Oldmeadow et al, 2006).
Finally, research has indicated that reports of post-operative pain are reduced when the patient 
receives treatment under local anaesthetic on an outpatient basis in comparison to surgery 
under general anaesthesia (Sanjay & Woodward, 2007).
The evidence above demonstrates the benefits of conscious surgery to patients' physical 
wellbeing, in terms of reduced risk of contracting infections, reduced pain and greater 
ambulation. There are also benefits to patients' psychological wellbeing associated with 
conscious surgery. Being admitted to surgery can be stressful for both patients and also their
13
families. By returning home on the same day as surgery, the stresses and strains places on 
patients and their loved ones are reduced. Additionally, as previously mentioned there is an 
increased level of certainty with conscious surgery conducted in a specialist unit or clinic that it 
will take place when it was initially scheduled. This reduction in uncertainty will be beneficial for 
patient wellbeing in the run up to surgery.
As a result of the above, patient satisfaction with conscious surgery is generally high (Harju, 
1991). Research by Jarret (1991) found patients who had undergone hernia repair procedures as 
both an inpatient and an outpatient reported a preference for the surgery to be conducted on 
an out-patient basis. This finding is encouraging and shows that for some patients, out-patient 
procedures and the associated benefits are preferable to procedures conducted as an in-patient.
ill) Benefits for health care professionals
The research outlined in the previous section indicates that conscious surgery has a range of 
benefits for patients, both physical and psychological in nature in comparison to traditional 
general anaesthetic procedures. Health care professionals will also benefit from the advantages 
that patients gain from outpatient procedures. In particular, the reductions in post-operative 
pain, nausea and rates of infection mean that medical staff need to dedicate less post-operative 
time to surgical patients, leaving them with more time available to spend with other patients, 
which could serve to improve patient care and nurse efficiency.
Conscious surgery also offers many other economic benefits to health care professionals. Being 
able to treat more patients each day and enabling patients to return home on the same day are 
huge bonuses (Jarrett, 1995), reducing waiting times and increasing the number of available in­
patient beds. This reduction in waiting lists will enable patients to receive treatment faster, 
improving their medical and psychological wellbeing and satisfaction with the treatment they 
receive.
There has been a large increase in the number or private or specialised elective, out-outpatient 
clinics in recent years (Verma et al, 2011). One of the greatest advantages of moving out-patient
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procedures away from traditional hospital setting is that the number of elective procedures that 
need to be cancelled or rescheduled due to emergency admissions is minimised. This allows 
clinics and hospitals to effectively plan and manage the flow of patients through their doors 
(Chard, Kuczawski, Black & van der Meulen, 2011; Jarrett & Staniszewski, 2006). Receiving 
treatment in a specialised out-patient unit has not been found to be detrimental to patient 
welfare. Chard, Kuczawski, Black and van der meulen (2011) compared 3 month treatment 
outcomes for patients undergoing elective out-patient procedures (hip and knee replacement, 
hernia repair and varicose vein surgery) between patients receiving treatment on an outpatient 
basis in an NHS hospital or in an independent sector treatment centre. They found that patients 
undergoing knee or hip replacement in an independent sector treatment centre reported better 
outcomes in terms of the severity of their symptoms; health related quality of life and number 
of post-operative complications at 3 months post-surgery. For patients receiving varicose vein or 
hernia surgery, no differences in post-operative outcome were noted. The differences between 
outcomes for the 2 treatment centres were small and an element of caution needs to be applied 
to these findings as the author's note that differences could be due to case mix variables that 
were not fully accounted for. Despite the possible limitations of this research, it is reassuring to 
learn that patient outcomes are not negatively affected by the move of conscious surgery from 
hospitals to independent treatment centres.
The literature above has described the advantages of moving away from traditional surgical 
practices towards conscious surgery for a range of procedures in a range of settings. This 
research will focus on minimally invasive varicose vein surgery under local anaesthetic. 
Therefore in order to put this research into context, the next section of this chapter will explore 
how changes in surgical and anaesthetic practices have impacted upon the delivery of varicose 
vein treatment.
iv) Improvements In the treatment of varicose veins using minimally invasive 
techniques.
Varicose veins are a common problem affecting up to 15% of men and 25% of women (Callum, 
1994). In 2011, 27,084 interventional varicose vein procedures were conducted in the NHS
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alone, with thousands more taking place in private clinics across the world (NICE, 2013). 
Traditionally varicose veins were treated using surgical methods, namely stripping of the great 
saphenous vein, which was conducted under general anaesthetic. This procedure required a 
lengthy hospital stay and involved a long and often painful recuperation period (Rautio et al, 
2002). Given the nature of the surgery and recovery pathway following traditional surgical 
treatment for varicose veins, if each varicose vein surgery performed was conducted through 
traditional methods, the cost to the NHS and to the individual would be huge. Perhaps in 
response; and in light of recent advances in surgical and anaesthetic methods, varicose veins can 
now be successfully treated using minimally invasive techniques under local anaesthetic 
(Rasmussen et al, 2011). Indeed, a recent report from the National Institute of Clinical 
Excellence stated that minimally invasive procedures were considered just as safe and 
efficacious as traditional surgical methods (NICE, 2013). As a result of the above there is likely to 
be a marked increase in the number of patients treated under local rather than general 
aesthetic for varicose veins meaning that it is increasingly important to understand how 
patients' experiences during conscious surgery can be improved.
The new minimally invasive treatments (such as endothermal laser ablation and phlebectomies) 
have been found to result in lower post-operative pain, faster recovery (Lurie et al., 2003; 
Rasmussen et al., 2011) and lower resurgence rates (Almeida & Raines, 2006; Figueiredo et al., 
2009; Liu et al., 2011) than traditional surgical methods which involve the stripping of the 
greater saphenous vein. This is in line with the research previously discussed, outlining the 
benefits of conscious surgery in comparison to traditional surgery.
However, that is not to say that conscious surgery is pain free. Research suggests as many as 
80% of all conscious surgery patients experience moderate to severe pain post-operatively 
(Shang & Gan, 2003). Estimates of post-operative pain after surgery vary considerably between 
different methods for the surgical treatment of varicose veins. The introduction of the new, 
minimally invasive techniques utilised in this research have led to reductions in reports of post­
operative pain and faster recoveries (Figueiredo et al, 2009; Lurie et al., 2003). A recent 
randomised controlled trial reported lower postoperative pain and faster resumption of normal 
activities in patients receiving radio frequency ablation than conventional surgery which involves
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the stripping of the greater sapheous vein (Rasmussen et al, 2011). No differences were 
reported in the resurgence and complication rates, in contrast to other research (Almeida & 
Raines, 2006; Figueiredo et al, 2009) which reports resurgence rates were higher in conventional 
than laser treatments. Minimally invasive techniques such as those utilised in this research also 
result in less time off work in comparison with traditional surgical treatments (Rautio et al., 
2002). Yet large variation exists with reports ranging from 1-45 days (Darwood et al., 2009; 
Wright, Berridge, & Scott, 2006). This variation implies recovery, like pain is a dynamic process 
affected by a variety of factors (Kleinbeck, 2000).
v) In summary
This section of the literature review has outlined the reasons behind the marked increase in 
surgical procedures conducted under local anaesthetic over the past decade. It has also 
explored the benefits from the perspective of the patient and the health care professional. As 
this research was conducted with patients who received minimally invasive varicose vein surgery 
under locai anaesthetic, using endothermai techniques, the impact of advances in this type of 
surgery was reviewed to provide a solid background to the research that will reported later in 
this thesis.
From this section of the review we can see that, on paper, the move towards conscious surgery 
looks to be beneficial for all parties involved, patients, their families and health care 
professionals. The next section will explore whether these practical benefits translate into 
improved patient operative experience in comparison to surgical procedures conducted under 
general anaesthetic.
Section 2. Patient Experience of Conscious Surgery
I) Qualitative research of conscious surgical experience and specific stressors
As a consequence of the shift in surgical practices described above; the number of patients who 
are conscious during surgery is rising. For many patients, admission to hospital can be a stressful
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experience, and for some, the prospect of being conscious during surgery can be especially 
anxiety provoking (Mitchell, 2008).
As surgery moves away from the traditional models of hospital based recovery, qualitative 
research has been conducted to examine how these changes affect the experience of surgical 
patients. Understanding patients' perspectives and experiences can facilitate the modification 
and improvement of services and potentially post-operative outcomes such as pain, anxiety and 
return to work (Costa, 2001). It is vital therefore that a sound understanding is gained of areas 
with which patients are satisfied and those where there is scope for improvement.
We have seen that conscious surgery offers patients many benefits in terms of reduced hospital 
stays and improvements in post-surgical experience. However many patients also report 
concerns over aspects of the conscious surgery process. Prior to surgery, a number of factors 
that can elicit anxiety have been reported. The relatively short time between arrival at the clinic 
and surgery (Prewett, Thakkar, & Found, 2008), limited preoperative contact with surgeons 
(Pearson, Richardson, & Cairns, 2004a) and limited time for healthcare professionals to deliver 
information to patients (Castoro, Drace, & Baccaglini, 2006) have all been cited as stressors 
specifically linked to conscious surgery. Some qualitative research has suggested that this 
limited amount of available time for patients to speak to nurses has led to some patients feeling 
as though they were "on a conveyor belt" rather than a patient at a clinic (Grieve, 2002). As 
hospitals and clinics now have the capacity to treat an increased number of patients each day, 
research such as that put forward by Grieve (2002) suggests that some patients felt they did not 
receive the same level of patient centred care that Jarrett and Staniszewski (2006) stated would 
come hand in hand with an increase in conscious surgery. Furthermore, some research has 
suggested that the limited time available for nurses and patients to interact prior to surgery 
means that the nurse-patient relationship, that is so important to patient experience, is 
suffering (Gilmartin & Wright, 2008; Mitchell, 2010). Mitchell (2010) also reports that the 
emotional needs of patients could be overlooked as there is not sufficient time for nurses to 
complete all the necessary pre-surgical checks and spend time building rapport with patients. 
Indeed, it has been suggested that conscious surgery limits the opportunity for nurses to be 
empathetic to patients is markedly diminished (Gilmartin & Wright, 2008). Research such as this
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suggests that the advances gained in surgical and anaesthetic methods are yet to be mirrored in 
terms of the psychological preparation of patients.
While all medical procedures can be stressful, the prospect of conscious surgery can be fraught 
with a range of particular fears and anxieties (Gnanalingham & Budhoo, 1998; Wetsch et al., 
2009). Pre-surgical factors such as arrival at the clinic and limited time for pre-surgical checks to 
be completed have been established as sources of anxiety for patients. In addition, for many, 
aspects of the surgery itself are large sources of anxiety. Intra-operative factors such as the 
sounds of the operating theatre (Hankela & Kikkala, 1996); worries surrounding anaesthesia 
(Sirin, Humphris, Sencan, & Firat, 2012), the prospect of seeing their body cut open, feeling the 
surgeon's touch (Mitchell, 2009; Mok & Wong, 2003) and also the thought of recovering outside 
the hospital setting (Berg et al, 2011) have been cited as anxiety provoking. These concerns are 
not altogether surprising and it has stated that anxiety is an "accepted response" to all types of 
surgery (Taylor-Loughtnan, O'Brien, Lachapello, & Rangel, 1989).
As we have seen, anxiety is a perception mediated by a range of factors. Perceptions of anxiety 
are influenced by subjective factors such as concerns over the procedure, receiving anaesthesia 
and its aftermath (White, 1986), fear of death, possible loss of independence, disability or pain 
(Egan, Ready, Nessly, & Greer, 1992). The extent of anxiety experienced can also be affected by 
previous or current mental health issues and previous surgical experiences (Caumo et al., 2001). 
Thus it would appear that individual factors that play a role in how patient's perceive and 
respond to events such as surgery.
We have seen that a number of factors can elicit anxiety in the surgical patient. Mitchell (2009) 
explored this further and interviewed 214 conscious surgery patients. 77% of participants 
reported experiencing a degree of anxiety on the day of surgery. Patients in this sample 
reported a mean pre-surgical anxiety rating of 57.65 on a 100mm visual analogue scale, in the 
run up to surgery. Other studies giving similar estimates of anxiety prior to surgery for example 
(Cohen & Lazarus, 1973; Grieve, 2002) who explored the pre-treatment anxiety of patient's 
undergoing a range of elective procedures. These studies suggest that, as expected, anxiety 
before conscious surgery is not uncommon.
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In addition to concerns and anxieties relating to both the pre and intra-operative periods, fears 
and apprehension have also been expressed regarding the absence of a hospital stay. This has 
also led to some ambiguity over the sick role for conscious patients (Mottram, 2011). As 
patients return home on the day surgery, many felt they were not afforded the same sick role as 
inpatients. Also many patients, and patient's families, expected them to be able to return to 
previous levels of activity quickly, given the brevity of their treatment and time in hospital. On 
the other hand in Mottram's (2011) research, carers of conscious surgery patients reported 
strained relationships with patients who were not following their doctor's advice regarding 
recovery. 24% of the sample resisted the sick role and pushed themselves to recovery quickly, 
often with limited success. Others actively sought the seek role and validation for their desire to 
recover slowly. Considerable variation was reported in patient's views regarding conscious 
surgery and subsequent recovery; and this must be considered both in preparations for surgery 
and in preparation for discharge.
The research above has demonstrated that anxiety before and after surgery is common in 
relation to outpatient surgery. Other research has explored patient reports of pain following 
surgery. One study exploring the post-operative experience of outpatient surgery patients that 
boasts a large sample size and an impressive response rate (94%) was conducted by Rawal et al 
(1997). They recruited 1100 participants with ages ranging from 5-80 years who underwent a 
range of outpatient procedures (from general surgery, gynaecology, hand surgery, plastic 
surgery, ophthalmology, urology and orthopaedic surgery) at a hospital in Sweden. It was found 
that while the majority of participants experienced mild pain at home (64%), about 10 % of 
participants experienced worse pain than they had expected, with 20% reporting difficulty 
sleeping as a result of their pain. However, only 5% of the sample reported that they were 
dissatisfied with the management of post-operative pain. For this sample at least it appeared 
that participants accepted their post-operative pain, even though it was worse than they had 
anticipated it would be. Rawal et al's (1997) research concurs with the majority of studies that 
have found high patient satisfaction amongst ambulatory surgery patients (Lemos et al., 2009). 
Indeed many patients report a preference for this type of surgery should similar treatment be 
required in future (Fitzpatrick, Selby, & While, 1998).
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Despite the satisfaction with surgery and pain management reported, a number of worrying 
observations have been made. Gilmartin and Wright (2008) identified feelings of abandonment 
amongst their participants who were undergoing conscious surgery. Unexpectedly long waits 
were common which left participants feeling vulnerable and angry. Despite high turnovers, the 
authors emphasised the need for patient empowerment to combat surgical anxiety. The role of 
empowerment has been echoed by Foy and Timmins (2004) who highlight the need for 
meaningful relationships to be developed between patients and nursing staff despite short 
turnaround times. The relationship between nursing staff and patients has been cited as a 
strong determinant of patient satisfaction with treatment (Mitchell, 2010; Mottram, 2009). 
Ways to improve the relationship between nurse and patient appear simple to implement. 
Rhodes, Miles and Pearson (2006) suggest measures such as keeping patients informed about 
the procedure and how long they may have to wait and giving verbal reassurance can facilitate 
the development of a relationship between patient and nursing staff which can reduce patient 
anxiety.
We have seen from the research reviewed that anxiety is inextricably linked with post-surgical 
outcomes and that relationship based factors can serve to minimise of exacerbate the anxiety 
experienced by patients.
ii) Estimates of anxiety before, and anxiety and pain during and after minimally 
invasive varicose vein surgery under local anaesthetic
From section 2.i we have seen how anxiety is a common response both before and during 
conscious surgery. The next section of this chapter will look specifically at estimates of anxiety 
before and anxiety and pain during minimally invasive varicose vein surgery under local 
anaesthetic. This will allow for a firm grounding to be laid for the research detailed later in this 
thesis.
The vast majority into the use of minimally invasive endothermal techniques under local 
anaesthetic for the treatment of varicose veins has focused on objective outcomes such as
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occlusion of the great sapheonous vein, recanalisation and the amount of reflux seen at a set 
time point after surgery (Navaro, Min & Bone, 2001;Weiss & Weiss, 2002; Zafarghandi, 
Akhlaghpour, Mohammadi & Abbasi, 2009). There has however been some research looking 
into patient reported pain following endovenous laser ablation (EVLA) and radio frequency 
ablation (RFA). Shepherd et al (2010) used post-operative pain diaries containing 100mm visual 
analogue scales to assess the pain patients experienced after two types of minimally invasive 
venous surgery, endovenous laser ablation (EVLA) and radio frequency ablation (RFA) (n=81). 
Both types of procedure were conducted under local anaesthetic on an outpatient basis. The 
authors found that participants who received RFA reported less post-operative pain than those 
receiving EVLA at 3 days (14.5 vs 25.8 mm) and 10 days (13 vs 23.3 mm) and also returned to 
work an average of 4 days earlier than those receiving EVLA. This research is interesting as it is 
among the first study to look at varicose vein surgery outcomes from the patient's perspective. 
The post-operative pain reported by patients in both conditions was relatively low but had not 
changed significantly between day 3 and day 10 post-operatively. Shepherd et al's (2010) 
research and the research outlined in section I.iv provide an insight into the post-operative pain 
experience of participants undergoing the same treatment as participants in the current 
research. In terms of research investigating pre-operative anxiety in patients receiving minimally 
invasive varicose vein surgery, there again appears to be very little evidence exploring the rates 
of anxiety experienced pre-operatively. Chmielnicki et al (1998) compared the levels of anxiety 
reported by patients undergoing varicose vein treatment and laparoscopic cholecystectomy 
using the state scale of the state trait anxiety inventory. The authors reported that there was no 
difference in the levels of anxiety reported by the two patient groups and no differences in 
gender in either group. The levels of anxiety reported prior to varicose vein surgery under local 
anaesthetic were reported to be in the low to medium range.
ill) In summary
This section of the review explored patients' experience of conscious surgery, with a focus on 
minimally invasive varicose vein surgery. Despite the benefits of conscious surgery for both 
patients and health care professionals outlined in section 1, numerous patient concerns were 
identified in relation to conscious surgery. These ranged from pre-surgical concerns and
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experiences such as waiting at the clinic, through to intra-operative concerns such as fears over 
being awake during surgery, right through to the post-operative period and ambiguities 
surrounding recovery. From this literature it is clear that there is room for improvement in 
terms of patient experience in the delivery of conscious surgery. The next section of the review 
will explore how psychological theories and interventions could help to deliver these 
improvements.
The second part of this section looked specifically at the pain and anxiety experienced during 
minimally invasive varicose vein surgery under local anaesthetic. The review indicated that 
research into patient experience of this type of surgery was scarce. What did emerge was that 
participants were reporting moderate to low levels of anxiety and pain during surgery and also 
afterwards. Differences in reported pain between different types of treatment existed, but 
these differences were small. Therefore in this research, it will be noted which type of 
procedure patients receive in order for comparisons between the treatment types to be made. 
This section of the review has outlined factors that influence patient experience of conscious 
surgery, focusing on those factors in response to which patients report anxiety. The next section 
of this review will explore how models and theories of health psychology can be put into 
practice to improve patients' experience of conscious surgery.
Section 3. The Role of Psychological Models in Conscious Surgery
I) Theories of pain
We have seen from the literature outlined so far in this review that conscious surgery, with a 
focus on minimally invasive varicose vein surgery, can be painful both during and after surgery. 
This has provided a base for the exploration of further topics to be explored in this review, and 
also the research presented within this thesis. As the focus of this thesis is to explore whether 
psychological interventions can be useful in managing the pain and anxiety patients experience 
during and after surgery, this section of the review will outline how health psychology can be 
used to inform practice. To achieve this, an overview of the relevant models of pain and anxiety
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perception will be provided, followed by a discussion of how these theories have been used to 
underpin the research outlined during this thesis.
Before looking at current models and theories, it would be useful to explore how our 
understanding of pain has evolved over the years. Very little was understood about the 
perception of pain until the discovery of neurons and their role in perception. It was generally 
thought that pain originated outside the body and was due to bad luck or a punishment from 
god (Bonica, 1991). Amongst the ancient Greeks there were competing theories concerning the 
cause of pain. Aristotle believed pain was caused by evil spirits entering the body while 
Hippocrates hypothesised pain was due to an imbalance in vital fluids (Linton & Linton, 2005). 
Our current understanding of pain has changed a great deal over the centuries. This review will 
begin with an overview of early models of pain before moving on to more multifaceted models 
on which this research is based.
i.i) Specificity theory
Descartes theorised that pain was a sensation, carried to the brain by nerve fibres. This 
revolution in thinking about the experience of pain transformed pain from a spiritual or external 
experience into a physical mechanical one. This mechanistic view of pain formed the basis of 
specificity theory (Perl, 2007). This theory states that pain is a separate modality, like vision or 
hearing. Receptors within the skin transfer messages directly to the brain which result in pain 
perception (Melzack & Wall, 1965). Pain sensations are mental representations of physical injury 
with a direct correlation between the degree of injury and amount of pain perceived. Evidence 
contradicting specifity theory can be found in accident and emergency departments of hospitals. 
Melzack, Wall and Ty, (1982) conducted a study of the injuries sustained and pain experienced 
in A+E attendees and found that only 20% of attendees reported the amount of pain that would 
be expected based on specifity theory. 40% of attendees reported no acute pain, despite being 
injured and a further 40% reported a level of pain greater than what would be expected on the 
basis of the level of injury displayed.
i.ii) Gate Control Theory
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In light of such observations, our understanding of pain today has moved towards more 
multifaceted approaches. The gate control theory of pain (Melzack & Wall, 1965) acknowledges 
the role of physical stimuli, but postulates that the pathway between injury and pain sensation 
is far more complex than Descartes presumed. While the experience of pain includes physical 
stimuli; psychological and social factors also mediate or exacerbate the pain sensations that we 
experience (Gonzales et al., 2010). The gate control theory states that small, slow fibres carry 
sensations caused by injury to the dorsal horn of the spinal cord and then up to the brain by 
fibres known as T cells. T cells are larger fibres which can inhibit or allow the stimulation from 
the small fibres passage to the central nervous system. As such, they can be regarded as a gate, 
which can be opened or closed, inhibiting or activating pain sensations. Descending central 
influences from the brain (such as attention and cognition) also influence the gate mechanism, 
as shown in figure 2.
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Figure 2. The gate control theory o f pain (figure from  Ogden, 2013)
As figure 2 shows, the gate collates information from several sources and modulates these 
inputs in the spinal horn. Brain processes play an active role in pain perception by selecting, 
filtering and modulating the assorted inputs to produce the sensation of pain. As previously 
mentioned a range of factors lead the gate to open, resulting in greater pain perception and also 
to close, inhibiting pain sensations. These factors can be divided into 3 main categories, physical 
(including the amount of activation in pain and peripheral fibres), emotional factors (anxiety, 
depression), cognitive (attention and distraction) and behavioural factors (boredom, focusing on
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pain). Therefore, variables that had once been considered the result of pain, such as stress and 
anxiety were now central to the perception of pain (Melzack, 1999).
As the theory proposes that pain is a perception rather than a mechanical response to physical 
stimuli, there is scope for variation in the level of pain perceived by different people to the same 
physical stimuli. Unlike previous models of pain, the gate control theory emphasises the 
interaction between mind and body and implies individuals can control their pain in a manner 
not afforded by other models. Changing the input to the gate, by reducing anxiety and 
promoting relaxation or turning boredom into engagement, can inhibit the perception of pain.
In conclusion, in response to the inadequacies of stimulus response models, the gate control 
theory describes pain as a complex, subjective phenomena influenced by many factors, physical 
and psychological in nature. The theory demonstrates how we can mediate pain by reducing 
input to the gate using relatively simple interventions. This knowledge paves the way for pain 
reducing strategies that can be used during painful situations to improve experience and 
manage pain. However, modifications to the model are required to deal with phenomena such 
as phantom limb pain and it has been argued that the theory does not consider the body as a 
whole. Reports of cramping, stabbing or burning sensations in absent limbs proved problematic 
for the gate control theory and led to the development of a new model of pain, the neuro­
matrix theory of pain (Melzack, 2001).
i.iii) Neuro-matrix theory o f pain
The neuro-matrix theory is an expansion of the gate control theory of pain and acknowledges 
the importance of both ascending and descending inputs to the conscious experience of pain. It 
also takes into account the contribution of memory and past experience and additional areas of 
the brain. Melzack's (2001) observations of individuals experiencing phantom limb pain led to a 
reassessment of the neural mechanisms underlying pain perception. The neuro-matrix theory of 
pain argues that our sense of our body as a whole (the body- self neuro-matrix) is generated by 
the central nervous system. Following his observations of phantom limb pain sufferers, Melzack 
concluded that the neural processes that signal pain can also act in the absence of physical
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stimuli. It appeared that physical stimuli can trigger painful sensations, but are not necessarily 
required for pain to be experienced. To explain this Melzack argued that the body self neuro­
matrix is made up of a network of neurons that are genetically determined but modified by 
experience. The loops within the neuro-matrix overlap and converge to allow interactions 
between outputs and subserve the different dimensions of pain sensations. This cyclical 
processing and synthesis of nerve impulses through the neuro-matrix imparts a characteristic 
pattern, known as the neurosignature which is projected to the brain. The neurosignature is 
converted into a constantly changing stream of awareness, including pain perception and is 
influenced by cognitive, physical and internal inputs.
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Figure 3. The body self neuromatrix. Three parallel processing networks: (S) Sensory
discriminative; (A) Affective-motivational; (E) Evaluative-cognitive (Melzack & Katz, 2012).
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As can be seen from figure 3, in a manner similar to the activation and inhibition of Melzack's 
gate the neurosignature output is influenced by a range of factors; visual and sensory inputs 
that influence perception of a situation or stimulus, physical inputs, cognitive and emotional 
variables, the products of the stress regulation systems (including the endocrine, autonomic and 
immune systems) and intrinsic neural inhibitory modulation. While the gate control and 
neuromatrix theories of pain are similar in that they both view the brain as the final modulator 
of pain, the neuromatrix theory acknowledges the convergence of a number of inputs, cognitive 
and emotional inputs, stress regulation and immune systems and also immediate sensory input, 
which are simultaneously processed by 3 parallel networks which make up the body- self 
neuromatrix. Inputs to the 3 networks can either be short term (phasic, such as focused 
attention) or more enduring (tonic, such as the influence of past experience or cultural norms). 
The culmination of the processing of the body-self matrix is the activation of not only pain 
perception, but also action systems which determine how the individual deals with their pain, 
both in voluntary and involuntary manners.
The modifications made to the body self-matrix through experience and learning (tonic input) 
hint at the importance of neural plasticity in our perceptions of pain and help us to understand 
how to treat the pain experienced by phantom limb pain sufferers. Research has shown that 
synaptic architecture and also neuropeptide expression are modified by sensory inputs and 
painful stimuli (Zimmerman & Herdegen, 1996).
Our understanding of the perception of pain has evolved from simple stimulus response 
relationships to theories that take into account a range of internal and external variables and 
processing. The neuromatrix theory provides a description of a genetically determined template 
for the body-self which is modulated by stress, cognitive functions, sensory inputs and internal 
stimuli. Thus the role of past experiences, cultural norms, stress and genetically determined 
aspects all affect our perception of pain and provide a pathway through which we may be able 
to modify patient's experience of pain during surgery.
i.iv) The three process model o f pain
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As we have seen from the discussion of the gate control theory and neuro-matrix theories of 
pain, emotion, cognition and behaviour affect our perception of pain. The consideration of each 
of these factors is combined in the 3 process model of pain. The 3 process pain model puts 
forward that our perception of pain is influenced by 3 factors; physiological processes, 
subjective-affective-cognitive process and behavioural processes.
The physiological processes involved in pain perception include tissue damage, the release of 
endorphins and changes in physiological processes such as heart rate (Ogden, 2012). Subjective- 
affective-cognitive processes influencing pain perception are determined by a range of 
variables. Fear is one of the variables thought to impact pain perception in this model and has 
been linked with increased pain perception in a number of contexts (McCracken, Zayfert & 
Gross, 1992). Fear of pain can lead people to focus on their pain, or the potential for pain, which 
is a factor implicated in opening the gate, and resulting in increased pain perception (Crombez, 
Vlaeyen, Heuts & Lysend, 1999). Fear catastrophising demonstrates how cognitive factors are 
implicated in pain perception. Catastrophising, as outlined by Sullivan et al (2001), has 3 main 
components. The first is rumination, which describes a tendency for individuals to focus on 
threatening or pain related information. The second, magnification, involves an overestimation 
of the painful sensations experienced. The final facet of catastrophising in relation to pain 
involves a sense of helplessness in which the individual feels unable to cope with painful 
sensations. Clearly pain catastrophsing would have a large impact on the thoughts, behaviours, 
feelings and subsequently pain perception of an individual. Anxiety is another variable 
implicated in the 3 process model of pain perception and the relationship between anxiety and 
pain perception is outlined in greater detail in later sections of this review.
A further demonstration of the ways in which cognitive processes can impact upon pain 
perception comes from a discussion of learning theory. Learning theory takes into account the 
emotions and cognitions that we hold around pain and describes how the associations that we 
form between specific between situations, locations or people and the experience of painful 
sensations. For example an individual who associates medical settings with painful experiences, 
may experience higher levels of pain and also anxiety than a person who does not hold the same 
associations (Jamner &Tursky, 1987).
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The final aspect of the 3 process model of pain is the influence of behaviour on pain perception. 
Another aspect of learning theory, operant conditioning theory can also be applied to pain 
perception and suggests that reinforcement (both positive and negative) of pain behaviours 
such as resting, limping or grimacing may influence the duration or intensity of the pain 
experienced (Flor, Knost & Birbaumer, 2002). The operant theory of pain demonstrates the 
importance of our behaviour, and the behaviour of others around is in our perception of pain 
and response to specific situations or stimuli. The impact of secondary gains and pain could be 
applied very usefully to medical situations in which patients often take their lead from the 
medical staff around them. The research outlined above has described how physiological, 
subjective-affective-cognitive and behavioural factors play important roles in our perception of 
pain, according to the 3 process model of pain.
Central to the role of psychological factors in pain perception are anxiety and distraction. These 
are both core to the patient's experiences of conscious surgery and will now be considered in 
terms of the patients experience of conscious surgery and the potential role of distraction for 
their amelioration.
i.v) A cognitive -  affective model o f the interruptive function o f pain
The cognitive- affective model of the interruptive function of pain put forward by Ecclestone 
and Crombez (1999) emphasises the affective -  motivational environment in which pain is 
selected for attention and in which it is therefore perceived and the actions that this initiates. 
While this model is in its relative infancy, it provides an interesting framework through which to 
view the potential impact that distraction may impose on pain perception. Ecclestone and 
Crombez's (1999) model is built around three main principles. Firstly, the model accepts the role 
of attention in the perception of pain and defines attention as selection for action. This theory 
postulates that central to the attention grabbing nature of pain is the desire to escape, which is 
valid in evolutionary and current terms. The second guiding principle of this theory is that the 
perception of pain interrupts the normal focus of attention which then affects behaviour. This is 
due to an increase in motivation to direct attention and behaviour towards escape. The final
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principle of this theory is that the ability of pain to interrupt attention and behaviour is 
mediated by a range of variables, including individual factors such as arousal and perceived 
threat, pain related factors such as intensity, novelty and predictability and also factors related 
to the environment, both emotional and physical in which pain is perceieved. All of these factors 
could place a bearing on the perception of pain experienced by participants in the research 
outlined in this thesis.
This theory outlines how we are evolutionally predisposed to attention to pain and to try and 
escape from it. Therefore, the theory proposes that to combat this "bottom up" selection of 
pain for attention and in order to divert attention away from pain individuals must purposefully 
use central cognitive resources to divert attention towards a distraction or towards other stimuli 
in the environment. Distraction tasks that use the effortful and intentional diversion of 
attention, such as interacting with another person, should be more effective than more passive 
distractions as the individual is devoting more attention and resources to towards the 
distracting stimuli (Wohlheiter & Dalquist, 2013). Therefore it is clear that this theory has 
implications for the types of distraction intervention that may be most effective in the research 
outlined later in this thesis.
2. The impact of heightened anxiety in conscious surgery
The relationships between psychological factors such as anxiety, the immune system and post- 
surgical recovery are widely accepted and have considerable implications for day surgery 
practices (Ader & Cohen, 1975; O'leary, 1990; Vollmer-Conna et al., 2009). Psychological factors 
that have been found to exert negative influences over post-surgical recovery include low life 
satisfaction (Kopp et al., 2003) high psychological stress (Linn, Linn, & Klimas, 1988), depression 
(Sinikallio et al., 2010), personality (Kopp et al., 2003), social support (Kiecolt-Glaser et al 1998) 
and coping mechanisms (Cohen & Lazarus, 1973).
As we have seen, reducing patient's anxiety before and during surgery not only leads to a more 
pleasant surgical experience but also a less painful one. Thus, if we can use cognitive principles 
to decrease patient anxiety or pain we may be able to positively influence post-surgical 
outcomes. Reducing anxiety pre-operatively will not only improve patient's experience but also
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decrease the risk of adverse reactions after surgery leading to faster, less painful recoveries 
(Kagan & Bar, 2008; Pritchard, 2009).
Pain is commonly experienced following surgery (Coll, Ameen, & Mead, 2004) and a consistent 
relationship has been observed between pre-surgical anxiety and pain perception during surgery 
(Carr, Thomas, & Wilson-Barnet, 2005; Drahota et al, 2008). Thus, anxious patients tend to 
experience more pain (De Groot et al., 1997; Turk & Okifuji, 1999). Both trait anxiety, a relatively 
fixed personality trait, and state anxiety, experienced in response to a specific stressor, are 
related to greater post-operative pain (Spielberger, et al, 1973). This relationship can be better 
understood by considering the theories of pain outlined earlier in this review. We have seen 
that pain perception is determined by an evaluation of sensory, affective and cognitive 
information (Melzack & Torgerson, 1971) and also by the perception of environmental factors. 
Therefore reducing the negative environmental and affective stimuli will decrease pain 
perception and should lead to improved patient experience.
Pre-operative anxiety is acknowledged as a predictor of a range of suboptimal surgical outcomes 
(McIntosh & Adams, 2011) indicating that the influence of surgical anxiety extends beyond the 
operating theatre and into recovery. The beneficial effects of reducing surgical anxiety have 
been demonstrated in many populations with a variety of anxiety reducing techniques. One 
such study was conducted by Holden-Lund (1988). It was discovered that patients who listened 
to a relaxation tape containing guided imagery techniques before surgery displayed significantly 
lower stress responses (as measured by cortisol levels and state anxiety) and also less surgical 
wound erythema than the control group. A further study that found an association between 
preoperative anxiety, physical health status and depression following surgery was conducted by 
Chunta (2009) with a sample of patients undergoing heart bypass surgery. At 4 weeks post­
surgery, participants with the greatest levels of pre-operative anxiety reported lower physical 
health status and higher levels of depression than those with lower levels of preoperative 
anxiety. Despite the relatively small sample size (n=56) this research is a good starting point 
from which to explore the effects of pre and intra-operative anxiety and surgical outcomes.
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Additionally, it is acknowledged that anxiety affects memory and problem solving abilities, 
(Lachman & Agrigoroaei, 2012) meaning anxious patients will find it harder to recall information 
given by healthcare professionals, which could impede recovery. Thus, high levels of anxiety 
have far reaching implications, both physical and psychological in nature. Indeed it has been 
shown that anxiety and information recall have a curvilinear relationship with both high and low 
levels of anxiety leading to the poorest recall of information (Ley, 1979). With this in mind it 
seems that procedures or interventions could be implemented at all stages of the surgical 
experience to help manage patient anxiety and improve patient experience.
ii.i) Stress and the immune system 
The research outlined in section 3.11 outlined how psychological factors can influence pain 
perception. In addition, anxiety, mood and emotions affect the way that we think, feel and 
behave. Bower (1991) described how people in positive moods act and think differently to 
people in negative moods. Our mood also affects which information in our environment we 
attend to and which we ignore. This has consequences for health care provision as patients 
experiencing negative emotions may be more likely to attend to negative information while 
those in more positive moods may focus more on the positive. Similarly, if a patient is 
particularly anxious about a medical procedure their ability to absorb and process important 
information, such as that relating to their recovery may be impaired, which could lead to either 
maladaptive or insufficient coping behaviours during the recovery period. This section of the 
review will focus on the impact of patient anxiety on their experience of treatment and 
subsequent recovery.
As anxiety can influence our perception of pain, it also has an impact on our immune function 
(Ader & Cohen, 1975; Stone et al, 1987). Patients who report high psychological stress before 
surgery tend to display poorer surgical outcomes in terms of length of stay, narcotics used, and 
complications following elective surgical procedures (Linn, Linn, & Klimas, 1988). Other 
psychological factors implicated in poorer recovery include stress (Kiecolt-Glaser et al, 1998), 
depression (Balentine et al 2011; Sinikallio et al, 2010) and personality (Kopp et al, 2003).
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Psychoneuroimmunology (PNl) is the study of the relationship between our consciousness 
(psycho), the central nervous system (neuro) and our body's defence against illness 
(immunology) (Ader, 2001). The study of psychoneuroimmunology is concerned with how 
psychological variables can influence our immune function and subsequent health. PNl takes a 
holistic perspective and argues that individuals respond to events with their whole selves rather 
than purely physically or emotionally, indicating no separation between body and mind. As a 
result there are a whole range of factors that can affect our immune system in both positive and 
negative ways. The work of Selye provides clear examples of this relationship. Stress is known to 
have negative effects on the immune system (Selye, 1950; 1956) and chronic stress leaves us 
more susceptible to illness (Brosschot Gerin, & Thayer, 2006).
Because of the interconnectedness of body and mind, changes in psychological variables can 
also elicit positive changes in our immune function. It is acknowledged that the individual's 
perception of life events and stressors, rather than the amount or severity of the adverse event 
are key in determining response (Cohen & Lazarus, 1973). This implies that if we can alter 
people's perceptions of an event or illness, we may also be able to affect their physiological 
condition. This is especially important in health care situations where helping people to reduce 
negative emotions such as anxiety and depression can reduce the negative impact on the 
immune system, promoting less complicated recoveries and faster wound healing. A 
randomised controlled trial conducted in New Zealand (Broadbent et al, 2012) demonstrated 
this assumption clearly. Wound healing was compared in patients undergoing elective surgery, 
one group of whom listened to a course of relaxation tapes pre and post-surgery while the other 
received standard care. It was found that those in the relaxation group reported less stress and 
also increased hydroxyproline deposition in their wounds, which is equated with better wound 
healing. Such results are promising and demonstrate the workings of PNl in practice. They also 
point to how the implementation of simple, anxiety reducing interventions can have large 
physical and psychological consequences
III) In summary
From this section we have seen how our understanding of pain has developed over the 
centuries. Our conceptualisation of pain has evolved from an external event to a perception that 
is influenced by a range of factors, physical, behaviour and psychological in nature. This
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understanding of pain and its perception means the amount of pain that we experience can be 
altered through psychological and behavioural processes, as indicated in the gate control 
theory.
Section 3.ii provided an overview of how psychological factors can influence our perception of 
pain and related this information back to the discussion of current theories of pain perception 
such as the gate control theory. After outlining, the impact of psychological factors on pain 
perception, section 3.iii went on to describe how this can influence patient's surgical 
experiences and this section outlined how reducing anxiety, and in turn pain led to a range of 
benefits for conscious surgery patients. Now that an understanding of the psychological theories 
and models underpinning this research has been established, the next section of this review will 
focus how these can be applied to the conscious surgery environment. A review of existing 
evidence exploring the impact of psychologically based distraction interventions on the pain and 
anxiety experienced during and after surgery will now be outlined.
Section 4. The role of non-pharmacological distraction interventions for 
pain and anxiety management in the peri-operative period
a. How does attention impact pain perception?
As we have seen in section 3, anxiety is influenced by a range of psychological factors which in 
turn influence pain perception. Furthermore as outlined in section 2 outlined, the increased 
anxiety experienced in relation to conscious surgery can negatively impact patient experience. In 
response to the increase in the number of conscious surgical patients and in light of the links 
between anxiety, pain perception and sub-optimal treatment outcomes (outlined in sections 2 
and 3); a growing body of research is focusing on ways to manage patient anxiety at all stages of 
the operative experience.
As patients are awake during surgery, diverting attention away from unpleasant or stressful 
stimuli in the operating theatre is one way of trying to lower anxiety and improve experience. 
How and where we focus our attention has been the subject of much research as the limited
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capacity of attention means that we cannot attend to each stimulus in the environment. 
Psychological factors such as anxiety and mood can have an effect on the type of information in 
our environment to which we attend, particularly in circumstances in which we feel that we do 
not have control (Lazarus, 1991).
The anxiety that a person experiences is generally understood in terms of 2 different branches; 
state anxiety and trait anxiety (Spielberger, 1966). Trait anxiety refers to a person's general level 
of anxiety that acts as a trait, or characteristic of their personality. State anxiety on the other 
hand is the anxiety experienced in response to a particular situation or stimuli (Pacheco- 
Unguetti et al, 2010). These two types of anxiety are thought to exert different attentional bias 
over what we attend to in our environment (Williams et al, 1988). This research will focus on 
state anxiety, the anxiety that participants experience in relation to surgery, rather than in their 
lives in general.
In order to understand how we can use the existing knowledge surrounding anxiety and 
attention to improve patients' surgical experiences, it would be useful to take a closer look at 
some theories of attention and processing.
i.i) The Neuro-cognitive Model o f Attention  
The neurocognitive model of attention hypothesises that our attention to stimuli is determined 
through two distinct modes, top down and bottom up processing. Top down processing is an 
intentional and goal oriented process, prioritising and directing our attention to the stimuli 
which are most useful for our current situation (Legraine et al, 2009).
Neurons involved in the perception of irrelevant stimuli are inhibited while the activity of 
neurons corresponding to relevant information is amplified. The second mode of attention is 
bottom down processing (Sarter et al, 2001). This occurs when our attention is caught by salient 
stimuli in the environment, stimuli that we have not consciously attended to. The salience of a 
stimulus is largely determined by its novelty, or by the extent to which it is unexpected. 
Although bottom down processing is not intentional, neither is it automatic. It is driven by top 
down processes, such as our attentional load and attentional set. The amount of attention
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invested in a task is known as its attentional load. When the attentional load of a task is high, we 
are less likely to be distracted by other stimuli in the environment, as we are invested in and 
focused on completing the task. Conversely, when a task has a low attentional load, there is 
greater scope for bottom up processing to occur as the task is not occupying much of our 
cognitive capacity. The attentional set determines which stimuli in our environment are 
relevant to what we are currently doing. When a stimulus matches the features corresponding 
to the attention set, attention will be diverted to it. Thus we can see how the fight for our 
attention is waged on two sides, the attention we control and that which is demanded by novel 
stimuli in the environment. In addition, the neurocognitive model supposes that executive 
functions can control the extent to which we are captivated by novel stimuli. (Legrain, Crombez 
& Mouraux, 2011; Legrain et al, 2011; Legrain, Crombez & Mouraux, 2011a).
i.ii) Testing the neuro-cognitive model o f attention 
So how can this understanding of attention be applied to anxiety management in a surgical 
setting? We have seen how pain perception is a dynamic process affected by a range of factors, 
affective and cognitive in nature. According to the gate control theory, distraction, or redirecting 
attention from painful stimuli can have analgesic properties. However, this requires us to have 
some control over what we attend to. If we consider the neurocognitive model of attention, we 
have seen how pain is a novel and attention grabbing stimulus (bottom up processing). This is an 
adaptive function as the perception of pain leads to a shift in processing, prioritising escape and 
directing our attention accordingly. In evolutionary terms this is extremely helpful, however 
when faced with necessary pain, such as may be experienced during surgery, it can also make 
disengaging from painful stimuli difficult which is maladaptive in this context.
The neurocognitive model suggests pain perception could be decreased by effort-fully increasing 
the cognitive load of a pain unrelated task. The role of executive functions and top down 
processing mean that by intentionally increasing a task's perceptual load, the effort that it takes 
us to complete or the attention that it demands; nociceptive stimuli should receive less 
attention, decreasing our perception of pain. Romero et al (2013) conducted one of the first
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experiments to manipulate both perceptual load and pain intensity simultaneously to test the 
assumptions of the neurocognitive model. The authors hypothesised that when the perceptual 
load of a pain unrelated task was high; the intensity of the pain should decrease. Indeed, they 
found that when participants were engaged in a task with a high perceptual load, lower pain 
ratings in response to high intensity stimuli were reported, in line with the neurocognitive 
model. The results indicated that pain needs to be intense before top down processing can 
affect its perception. The authors concluded that these findings support the neurocognitive 
model and underline the importance of executive functions in preventing painful stimuli 
intruding into task performance.
Further research exploring the impact of cognitive load on pain perception was conducted by 
Hoffman et al (2000). Their participants were burns victims in an American hospital who were 
undergoing regular burn dressings, which are notoriously painful procedure. The authors 
wanted to compare patient reported pain and anxiety during the burn dressings when they 
played a video gamed (low perceptual load) or used the virtual reality helmets (higher 
perceptual load). The virtual reality participants wore head mounted helmets and movements 
made by their heads and hands were mirrored in the virtual world. The authors hypothesised 
that patients would report less pain and anxiety while using VR as their capacity for attention to 
pain would be limited by the demands of the virtual environment in comparison to the video 
game. A within participants design was employed meaning participants took part in both 
conditions. Awareness of pain, the amount pain bothered participants and anxiety ratings during 
treatment (on a visual analogue scale) were all lower when the patient played with virtual 
reality in comparison to the normal computer game. These results, obtained in an ecologically 
valid environment, are encouraging for the use of immersive virtual reality as an adjunct to 
painful or unpleasant procedures, despite the small sample size.
b. How can distraction help in pain and anxiety management?
The research outlined above has demonstrated the consistent relationship between anxiety, 
attention, pain and suboptimal post-surgical outcomes. It is clear therefore that any methods in 
which pre and intra-operative anxiety can be reduced warrant further investigation, both for the 
sake of the patient and the health service as a whole. We have seen from our discussion
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regarding theories of pain that reducing negative affective and cognitive stimuli should result in 
decreased perceptions of pain.
Distraction is a method of cognitive refocusing, shifting our attention from painful or unpleasant 
stimuli thus reducing pain related distress (McCaul & Malott, 1984). Relatively minor 
adaptations to the operating environment have been found to influence patients' anxiety, 
improve patients' mood and overall experience of surgery (Mitchell, 2008). The use of music 
(Cooke, Chaboyer, & Hiratos, 2005), audio- visual stimuli (Drahota et al., 2008), virtual reality 
(Hoffman et al., 2000) and massage before, during or after surgery (Kim, Cho, Woo, & Kim, 2001; 
Ramnarine-Singh, 1999) have all been found to be effective for pain and anxiety management in 
local anaesthetic surgery patients.
Consequently, the influence of the hospital environment and the distractions it provides on 
patient health outcomes has been the issue of some debate and also expenditure in recent 
years (Drahota et al, 2012). We have seen how changes to the environment can have 
physiological and psychological effects in a range of contexts, perhaps most importantly in 
health care settings where the detrimental effects of heightened anxiety impact on patient 
experience and subsequent recovery.
A recent Review (Drahota et al, 2012) assessed the results of 102 studies investigating the 
impact of hospital environment on patient health outcomes (including pain, anxiety, satisfaction 
and medication usage). The interventions studied included positive distractors (music, aromas, 
audio visual distraction and decoration); physical changes to the environment (lighting, noise 
reducing aids) and multi-faceted interventions. The authors reported that in general, music was 
helpful in the reduction of patient reported anxiety and was preferable to standard care when 
played during medical procedures. Regarding the impact of patient choice over music, 
inconclusive findings emerged. This could be taken as evidence that it was the cancellation of 
noise in the operating theatre rather than music per se that was helpful in anxiety reduction. 
Audio-visual distractions (6 studies) were found to be preferable to standard care based on 
subjective measures, but to differing degrees. Less support was found when outcomes were 
measured using objective outcomes. Overall, most distractions in a hospital environment were
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found to be beneficial for reducing patient reported outcomes, and at the very least were found 
to cause no harm. The inconclusive nature of the findings of this report highlights the need for 
further research in this area.
c. Existing evidence for different distraction based interventions during the peri­
operative period
As outlined in the previous sections, distraction can be a useful tool for managing patient 
anxiety and improving operative experiences. The next section of this review will provide an 
overview of the current research that has been conducted into different types of psychologically 
based distraction techniques used in the intra-operative period
a i.i) Music as a distraction technique 
Music has been used as a relaxation tool for many years and in many contexts. Music has been 
found to be effective in lowering physiological indicators of anxiety such as heart rate (Allen et 
al, 2001), respiratory rate, sweat gland activity, blood pressure and epinephrine levels (Arslan et 
al, 2008) in medical settings. Additionally, music has also been found to influence the amount of 
pain medication and recovery rates following surgery (Nilsson et al, 2001).
In terms of the psychological effects of music, listening to music can alter our mood 
substantially. Pritchard (2009) found that music is effective in the induction and modification of 
moods and emotions. This in turn can influence pain perception (Good, et al., 1999). Given the 
stressful nature of surgery and the soothing properties of music, it has been a popular method 
of relaxation and a useful adjunct to traditional methods of pain and anxiety relief for a range of 
medical procedures for some time (Macaffery & Good, 2000; Pitman & Krili, 2011). There are 
various hypotheses as to why music may be beneficial for patients in a medical context, it could 
be that music masks sounds of the operating theatre (which have previously been identified as 
stressors in this context Hankela & Kiikkala, 1996), or it could be that music induces a state of 
relaxation which decreases input to the gate to reduce the perception of pain.
The majority of research into the effects of music on surgical experience has involved 
participants listening to music pre-operatively. An example of one such study is Wang, Kulkarni,
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Dolev and Kain's (2002) research involving 93 patients undergoing a range of elective 
procedures. They found that listening to 30 minutes of music preoperatively resulted in reduced 
ratings of anxiety (using the State-Trait Anxiety Inventory) in comparison to patients who 
received treatment as usual. Many other studies have found the pre-operative anxiety is 
beneficial for the reduction of anxiety in a pre-surgical context (Nillson, 2008; Bradt & Dileo, 
2009; Bradt, Dileo & Grocke,2010; Bradt, Dileo & Shim, 2013; Ni, Tsai, Lee, Kao & Chen, 2012).
While there is much research investigating the effects of pre-operative music, comparatively 
few studies have looked at the effects of listening to music during surgery. Perhaps this is due to 
traditional surgical procedures taking place under general rather than local anaesthetic. The 
shift towards out-patient procedures means that research in this area needs to expand 
accordingly.
One such study that looked at the use of intra-operative music was conducted in an ophthalmic 
surgery outpatient clinic. Allen et al (2001) focused not only on patients reported anxiety 
relating to surgery but also the extent to which they felt that they could cope with the surgery 
and its outcomes. In addition physiological indicators of anxiety, namely epinephrine, 
norepinephrine, heart rate, blood pressure and cortisol levels were also examined. One week 
prior to surgery all patients gave baseline readings of all the outcome measures included in the 
study. Before surgery participants chose the music they wished to listen to during surgery, 
adding an element of patient control to the proceedings. They were fitted with heart rate and 
blood pressure monitors which took readings every 5 minutes throughout the procedure. The 
results showed that for older ophthalmic patients (mean age 77 years) heart rate and blood 
pressure were significantly reduced compared to controls within 5 minutes of music starting. 
Additionally, those in the experimental conditions reported markedly diminished anxiety during 
treatment than control, and more positive appraisals of their ability to cope. Thus intra­
operative music was found to be of benefit, in both object and subjective terms with regards to 
reducing patient anxiety.
Further support for the physiological benefits of music on anxiety reduction was provided by an 
Italian RCT conducted by Leardi, et al (2007). Changes in physiological markers of stress; plasma
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levels associated with cortisol and NK lymphocytes as a result of music, either before or during 
surgery in patients undergoing elective procedures on an outpatient basis were examined. Sixty 
patients were randomly allocated to one of 3 experimental conditions; listening to a compilation 
of classical and new age music via headphones before and during surgery, listening to 
participant selected music before and during surgery or receiving no musical intervention. Blood 
was taken immediately before surgery, during surgery and 3 hours post-operatively. The 
researchers found that listening to music before and during surgery, whether participant chosen 
or otherwise was effective in reducing physiological markers of stress. The authors concluded 
that participant selected music was more effective overall, due to the decreased levels 
postoperative of plasma levels of cortisol however there was no significant difference in NK 
levels between the 2 music conditions. Despite the changes in objective outcome measures 
observed a few limitations remain. During the course of the study 582 patients were eligible to 
participate in the study yet the sample size was relatively small with only 20 participants in each 
condition. This suggests the prospect of listening to music either pre or intra operatively may 
not have been particularly appealing for patients. Perhaps only those with a prior interest in or 
appreciation for music may have taken part, leading to a bias in the sample. Another interesting 
finding from this research was that post-operative pain was not affected by listening to music 
pre and intra operatively. All participants in the sample reported low post-operative pain and 
the researchers attribute this to the minimally invasive techniques used, the type of anaesthetic 
and the quality of the nursing care delivered.
Leardi et al's (2007) research demonstrates the cardiovascular and cognitive effects of listening 
to music during surgery. However the limited sample size (n=60) is characteristic of a large 
portion of research conducted in this area. Additionally, although the literature suggests anxiety 
levels vary from low to high amongst conscious surgery patients it appears unusual that only 
those with low anxiety before surgery took part. Different results may have emerged had 
participants with higher preoperative anxiety been included in the sample.
In order to assess whether more anxious patients would also benefit from music during 
procedures Nilsson (2012) examined the effect of music on highly anxious women undergoing 
coronary angiography. It was found that compared to controls, those who listened to music
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reported less discomfort than controls and overall rated the experience as more positive than 
controls. However there was no significant difference in the relaxation levels reported by 
participants in both conditions suggesting that although music was helpful in improving their 
overall experience, anxiety or relaxation levels were not significantly affected.
On balance, it appears that music, whether received pre or intra-operatively improves patient 
experience and has some effect on anxiety and pain perception. To examine whether the timing 
of the musical intervention has an effect, Nillsson et al (2003) randomised 151 patients 
undergoing same day surgery for varicose veins or inguinal hernia repair to either listening to 
music before or during surgery. The authors reported that all patients exposed to music, 
whether pre-operatively or intra-operatively reported lower pain than controls at 1 and 2 hours 
post-surgery and also required less morphine. The findings of this research are interesting as it 
has previously been supposed that it has been the distracting properties of music during surgery 
that has been beneficial for anxiety reduction. The findings of this study suggest that there is no 
significant differences in the anxiety and pain reported by patients who listen to music either 
pre or intra-operatively.
Some research suggests that giving patients a choice over the type of music they listen to can be 
preferable to pre-selected pieces to allow for more patient control and familiarity (Augustin & 
Haines, 1996). This point has been reinforced by several other studies who found that giving 
participant's choice over the type of music to which they listened boosted the efficacy of the 
intervention (Wang, Kulkami, Doley & Kain, 2002; Mok & Wong, 2003). However in contrast, 
Drahota et al's (2012) review reported that choice over music was not especially important. 
These differences of opinion suggest that further research in this area may be required before 
the debate can be resolved. It may also depend on the characteristics of the patient as those 
with a strong affinity with particular artists or genres may prefer a choice over music more than 
others with no such preference for particular musical styles.
Despite the benefits experienced by participants in the majority of the research outlined above, 
music has not been found to be effective in reducing pain or anxiety in all samples. In a sample 
of patients undergoing minor cosmetic surgery, McLeod (2012) found no significant differences
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in post-operative anxiety between patients who listened to music during their procedure and 
those who did not, although patients in the music condition displayed slightly lower mean 
anxiety postoperatively. Participants were given a choice of music and the sample sizes were 
sufficient for robust statistical analyses (n=80) however they did not listen to the music through 
headphones, meaning the sounds of the operating theatre could still be heard. This is a factor 
that has previously been identified as anxiety provoking for patients undergoing procedures 
under local anaesthetic (Hankela & Kiikkala, 1996).
A recent integrative review of 11 studies investigated the effects of music on vital signs and 
anxiety in surgical patients (Pitman, 2011) reported mixed findings regarding the efficacy of 
music on anxiety reduction. Although in all 11 studies music was helpful in reducing anxiety, 
only 3 out of 8 studies found music significantly reduced blood pressure, 3 out of 7 studies 
found music beneficial for reducing heart rate and 2 out of 4 reported that listening to music 
reduced respiratory rates. The authors report that the differences found in the effectiveness of 
music in reducing anxiety are due to differing methodologies employed by the studies included 
in the review, for example the length and type of music played with musical interventions 
ranging from 15 to 40 minutes. This was one of the limitations of this review as the type and size 
of studies included varied considerably making comparisons somewhat difficult. All of the 
studies included reported that their sample sizes limited the generalizability of their findings. 
Despite the limitations all 11 studies reported decreases in mean anxiety post-surgery which 
suggests music could be a beneficial addition to the medical environment.
A more recent systematic review (Bradt, Dileo & Shim, 2013) was the latest in a series of 
Cochrane Foundation reviews into the effects of music for anxiety reduction in medical patients 
(using music to reduce anxiety in coronary heart disease patients, Bradt, 2009; mechanically 
ventilated patients, Bradt, 2010, and cancer patients; Bradt, 2011). All 4 reviews concluded that 
music may be beneficial, but warned that due to the high risk of bias, caused largely by a lack of 
blinding, that these findings should be interpreted with caution. While Bradt, Dileo and Shim's 
(2013) review focused on the use of music pre-operatively an earlier systematic review (Nillson, 
2008) found that music could be beneficial for anxiety management when applied at any stage 
of the peri-operative experience (pre, during and post-surgery) and significant benefits were
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found for pain and anxiety management in 50% of all outcome measures included in the review. 
An earlier randomised controlled trial (Nillson, 2003) found that audio interventions were 
superior to treatment as usual when music was applied either during or after surgery -  with no 
significant differences being observed between the two groups. These findings indicate that 
further research is needed to explore the effects of pre, intra and post-operative music and to 
provide further evidence regarding when the interventions may be if most benefit to patients, 
before, during or after surgery. A multitude of other studies have investigated the use of music 
in medical patients, in a range of settings and populations and mixed results have emerged 
(Cooke, Chaboyer, & Hiratos, 2005; Yilmaz, 2003; Lepage, 2001).
While music is accepted as being a useful, easy to administer and non-invasive adjunct to 
surgical treatment, some inconsistences are evident in the research regarding its efficacy. Much 
of the existing research appears hindered by methodological shortfalls, including small sample 
sizes, lack of control groups or randomization, selection bias, subjective outcome measures, and 
non-standardized protocols which could account for the variations observed. The current 
research has been informed by strengths and shortcomings of previous research in this field and 
aims to explore the effect of intra-operative music for patients receiving minimally invasive 
conscious surgery for venous conditions.
iii.ii) Audio visual distraction techniques 
The evidence supporting the use of music suggests auditory distraction can be helpful for 
surgical patients. During this research, the effectiveness of the combination of both audio and 
audio visual distraction will be examined by asking participants to watch a DVD during their 
treatment. According to the gate control theory, increasing the amount of distracting pleasant 
stimuli the patient experiences should decrease the amount of pain perceived. This was 
observed by Lee et al (2004) in their study of 165 consecutive patients undergoing elective 
colonoscopy in China. As a result we would expect audiovisual distraction, in the form of a DVD 
to be an effective tool for anxiety and pain management given the success of audio distraction 
alone.
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The impact of audiovisual stimuli delivered by watching a DVD during surgery under local 
anaesthetic appears to have received minimal attention in the literature to date. A randomised 
controlled trial conducted in China (Mann & Yap, 2003) was one of the first to investigate the 
anti-anxiolytic properties of watching DVD during surgery. Participants in the experimental 
condition were given a choice of DVD which they then watched during their procedure and were 
given headphones through which to listen. Anxiety was assessed using the state trait anxiety 
scale (STAI) and a visual analogue scale (VAS) in the operating theatre before surgery, 15 
minutes after the start of surgery and post-operatively. Compared to the control group, who 
received usual standard care, participants who watched a DVD reported significantly lower 
intra-operative anxiety as measured by the STAI. Anxiety as measured by the VAS was also lower 
in the control condition however this difference did not reach significance.
A number of studies have combined audio and visual stimuli in combinations other than DVD 
format. An early study using audio and visual stimuli to reduce pain and anxiety in patient 
settings was conducted by Lembo et al (1998). They compared the use of audio alone and audio 
plus visual stimuli on patients undergoing flexible sigmoidoscopy. They found that audiovisual 
stimuli reported lower discomfort ratings than patients receiving only audio or no intervention 
at all. However they also found that patients receiving audiovisual stimuli reported higher 
arousal and attention to the procedure than other conditions. In addition, anger and anxiety 
ratings were lower in the audiovisual condition.
Further evidence exploring the use of non DVD based audiovisual stimuli comes from the use of 
a product called Bedscapes. Bedscapes aims to "instil a sense of wellbeing" (Drahota et al, 2008) 
in patients undergoing surgical procedures through a combination of nature sounds and still 
images of natural environments. "Bedscapes" are large murals that are attached to the curtains 
surrounding a patient's bed which depict peaceful, natural environment such as a beach or a 
forest. Diette et al (2003) conducted early research into the use of Bedscapes in patients 
undergoing flexible bronchoscopy. They found that patients who used bedscapes reported 
significantly increased perceptions of pain control than control participants, however no 
differences were found in the reported anxiety between the two groups. While this result is 
encouraging patients in this sample had received sedation and their pain and anxiety ratings
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were not collected until the day after surgery which could introduce some bias into the results. 
To further these results, Drahota et al (2008) tested the effects of bedscapes on patient 
reported pain and anxiety for participants receiving treatment for ingrown toenails under local 
aesthetic. Their results indicated that there were no differences between the pain and anxiety 
ratings of those who received the audiovisual stimuli provided by the bedscapes programme 
and those who received treatment as usual.
A similar intervention has also been tested for use with conscious surgery patients. MuViCure 
(Nikolsen et al, 2009) combines selected nature sounds with relaxing music which is played 
simultaneously with changing images of nature and soothing colours. Nikolsen et al (2009) 
conducted a randomised controlled trial to explore whether the use of MuViCure would have an 
effect on the anxiety, pain and discomfort of patients during the placement of a femoral nerve 
block. The researchers compared the use of MuViCure, (audiovisual stimuli), music and nature 
sounds only (audio stimuli) and treatment as usual (no additional stimuli). Fifty six participants 
were recruited to the study and the results indicated that while there were no differences in the 
anxiety reported by the 3 groups, the audiovisual intervention (muViCure) actually resulted in 
higher ratings of pain (on a numeric rating scale) than the other two conditions; music or no 
additional distraction. This finding is in contrast to other research which has found audiovisual 
stimuli to be effective for the management of pain and anxiety during surgical procedures 
(Lembo et al, 1998; Frere et al, 2001; Diette et al, 2003 and Lee & Chang, 2004). The authors 
attribute this surprising finding to characteristics of the procedure their participants were 
undergoing. They report that placement of a femoral nerve block is likely to be more painful 
than procedures used in previous research in which an effect was found (colonoscopy and 
sigmoidoscopy). They hypothesise therefore that MuViCure did not provide sufficient stimuli to 
divert patients' attention away from the painful procedure.
The limited evidence available and inconsistent nature of the findings reported suggest that the 
use of audiovisual stimuli is an area in which further research is required. The research outlined 
in this thesis will allow comparisons to be drawn between the effectiveness of audiovisual 
stimuli in the form of a DVD and other types of distraction based interventions.
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Hi.Hi) Touch as a distraction technique
There are various forms of touch that have been found to be useful for anxiety and pain 
management, including therapeutic touch (Lafreniere et al, 1999), massage (Ferrell-Torey & 
Glick, 1993) and reflexology (Gravett, 1993) and the evidence base to support the use of touch 
as a non-pharmacological source of anxiety and pain management is growing (Lafreniere et al, 
1999). If we consider the potential effects of touch in the context of the gate control theory we 
can see how increasing non painful tactile stimulation could have a beneficial effect on pain 
reduction. The increase in large nerve fibre activity caused by touch would diminish pain 
perception as a greater proportion of the information received by the dorsal horn would come 
from large, rather than small fibres. With regards to anxiety management, the physical touch of 
another or slow repetitive touch has been linked with decreased anxiety and increases in 
feelings of relaxation and wellbeing (Weiss, 1979,1986,1990).
The first form of distraction based around touch to be reviewed is therapeutic touch. 
Therapeutic touch (similar to reiki) was devised by Krieger and Kuntz in the early 70s as a non- 
invasive non-pharmacological treatment in which the hands are used to facilitate the body's 
natural healing process (Lafreniere et al, 1999). Jackson et al (2007) conducted a systematic 
review, containing 12 studies to explore the use of therapeutic touch for pain and anxiety 
management in cancer patients. Their results indicated that therapeutic touch had a range of 
benefits including improvements in wellbeing, (Giasson & Bouchard, 1996) anxiety (Samarel et 
al, 1998; Lafreniere et al, 1999; Weze et al, 2004 ); pain (Oison et al, 2003; Post-white et al, 
2003; Weze et al, 2004); improvements in quality of life (Olson et al, 2003; Weze et al, 2004) and 
in overall health (Wilkinson et al, 2002). While the results of this analysis are very promising and 
indicate that therapeutic touch could be a beneficial adjunct to standard care, there are a 
number of limitations to this review. In order to generate sufficient studies to conduct the 
review, the search terminology was expanded to include "healing touch, complimentary 
alternative medicine and Reiki". In addition the terms therapeutic touch and healing touch are 
often used interchangeably, making it difficult to distinguish which therapy was having an effect. 
This review also outlined a shortage of high quality randomised controlled trials into the use of 
therapeutic touch, and its associated therapies. Despite these limitations, the results of this
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review are encouraging and suggest that more should be done to fully explore the role that 
touch could play in symptom management for a range of populations.
Perhaps a more well known form of touch that has been used for pain and anxiety management 
is massage. Massage has been found to be an effective form of pain relief for many populations 
including cancer patients (Ferrell-Torey & Glick, 1993); women in labour (Field et al, 1997); 
stroke patients (Mok & Woo, 2004); burn patients (Field et al, 1998) and many other 
populations. It has also been successful used to manage anxiety before, during and after 
surgery. Kim, Cho, Woo and Kim (2001) examined the effects of preoperative hand massage on 
post-operative anxiety, measured via self-report and physical indicators including heart rate. 
They concluded that a 5 minute pre-operative hand massage significantly decreased post­
operative anxiety for patients undergoing cataract surgery under local anaesthetic. In terms of 
intra-operative anxiety management, Simmons et al (2004) found that participants who received 
usual care with massage during ocular injections prior to cataract surgery reported significantly 
less pain and anxiety than patients who received standard care alone. With regards to recovery, 
Bauer et al (2010) explored whether massage following cardiac surgery. One hundred and 
thirteen participants were recruited and randomly allocated them to either post-operative 
massage or treatment as usual. They found that participants who received the post-operative 
massage reported significantly less pain and anxiety than participants who received treatment 
as usual. However, these results were not mirrored by a previous trial which also explored the 
impact of post-operative massage for cardiac surgery patients. Albert et al (2009) found no 
significant differences in the levels of pain and anxiety reported by cardiac patients who 
received 2 post-operative sessions of massage and those who received treatment as usual plus 
quiet relaxation time. These inconsistent findings are interesting as both studies were well 
powered and rigorously designed and implemented. As we are still at the relatively early stages 
of the research into the use of touch as a tool for anxiety and pain management, further, robust 
research is needed to fully understand the mechanisms and benefits that touch can provide to 
surgical patients.
A further form of touch that has been used to improve wellbeing is reflexology (Gunnarsdottir & 
Jonsdottir, 2007). Reflexology is a form of massage they can be applied to either the hands or
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the feet. It is based on the belief that all of the organs of the body are represented on the feet 
and hands meaning that internal organs can be stimulated by pressing on particular areas of the 
hands or feet (Gravett, 1993). It is a simple, low cost intervention that has been used to lower 
anxiety in many contexts for many years (Fellowes & Wilkenson, 2004). Reflexology can also be 
useful for the management of pain and anxiety in medical settings. A randomised controlled 
trial (Gunnarsdotti & Jonsdottir, 2007) found foot reflexology to be effective in reducing post- 
surgical anxiety experienced by coronary artery bypass surgery patients. Chanif, Petpichetchian 
and Chongchareon (2013) conducted a literature review into the effects of foot reflexology on 
post-operative pain. Eight studies were included (5 randomised controlled trials and 3 quasi 
experimental trials: Asazidaker et al, 2007; Brewer 2001; Degirmen et al, 2010; Hattan, 2002; 
Han et al, 2005; Hulm, 1999; Kim et al, 2002; Wang & Keck, 2004) which explored the use of foot 
reflexology following surgery following a range of procedures. Seven out of the 8 studies 
included found that reflexology resulted in significant reductions in pain or anxiety. The only 
study not to find a difference in outcomes between the two groups was conducted by Hulm 
(1999) who explored the use of foot reflexology following laparoscopy. This is an impressive 
result however the authors highlight a number of limitations with the studies reviewed including 
differences in protocols of reflexology administration, different surgical procedures, different 
analgesic medications and marked differences in baseline scores between control and 
experimental groups in 4 studies (Degirmen et al, 2010; ban et al, 2005; Hattan, 2002; Wang & 
Keck, 2004). A further randomised controlled trial that found reflexology to be beneficial for 
post-surgical pain was conducted by Abbaspoor, Akbari and Najar (2013). They found that foot 
or hand reflexology significantly lowered the pain ratings and analgesic requests (n=80) 
following caesarean section.
In contrast to the findings of Chanif, Petpichetchian and Chongchareon (2013) and Abbaspoor, 
Akbari and Najar (2013), an earlier systematic review by Ernst (2009) explored the use of 
reflexology for a range of conditions from post-surgical pain in cholecystectomy patients to 
dementia. The authors identified 217 studies and after exclusions, 18 studies meeting the 
inclusion criteria (randomised trials, patient populations, qualified reflexologists) were 
reviewed. Of the 18 studies reviewed, 12 showed no positive effect of reflexology, 5 showed 
that participants who received reflexology reported better outcomes than controls and the
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direction of results in the final study was not clear. Ernst (2009) concluded that evidence 
included in the review did not "demonstrate convincingly" that reflexology was effective for any 
of the conditions studied. There were a number of limitations to this research which could call 
the conclusions into question. Although the studies included were randomised controlled trials, 
methodological flaws were common. Many studies contained low sample sizes and multiple 
trials were only available for 4 of the conditions studied in the review. The heterogeneity of the 
populations included in the reviews also makes it difficult for firm conclusions to drawn.
Some research has suggested that interventions such as massage and reflexology are effective 
due to the nature of the relationship developed between the patient and the person providing 
the intervention, rather than specifics of the intervention themselves (McCaffery et al, 2007; 
Ernst, 2009).
Despite the mixed findings regarding the efficacy of touch as a means of anxiety and pain 
reduction, it appears that touch, in various forms can offer a range of benefits to surgical 
patients at various stages of the operative experience. There appears to be a real lack of 
evidence exploring the use of reflexology during the intra-operative period.
iii.iv Relaxation based interventions 
The role of nursing staff in managing anxiety in a surgical context grows increasingly important 
with the growth of conscious surgery. This review has previously explored the importance of 
nurses in helping to make conscious surgery as pleasant for patients as possible. As patients are 
aware of their surroundings during surgery, the support provided by nurses during the intra 
operative period is essential in controlling patient anxiety and therefore also post-operative 
outcomes. The next section of this review will focus on nurse led, non-pharmacological 
interventions which aim to induce feelings of relaxation and wellbeing in patients.
Given et al (2002) explored the use of relaxation based therapies with cancer patients 
undergoing chemotherapy. 53 participants were recruited to the control condition who received 
treatment as usual. The 60 participants in the experimental conditions received additional nurse 
led interventions which were tailored to their specific needs. The interventions were categorised 
as teaching, counselling and support, coordination and communication. The results indicated
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that the relaxation and information based information provided by nurses significantly reduced 
the anxiety reported by patients in the experimental condition.
While it is clear from Given et al's (2002) research that relaxation based interventions were 
efficacious for patients with long term conditions such as cancer, this review will now focus on 
whether relaxation based interventions can be as successful at pain and anxiety management in 
patients undergoing elective surgeries. De Jong, Middelkoop, Faber and VanLeoy (2007) 
conducted a systematic literature review into the effects of non-pharmacological nursing 
interventions for procedural pain relief during the treatment of burns in adult participants. The 
review included experimental, quasi-experimental and non-experimental research and found 
that there was a scarcity of experimental evidence for the effectiveness of nursing based 
interventions for pain relief. Seventeen of the 26 studies reviewed (65%) found that the 
intervention had a positive effect on pain outcomes, and no adverse effects of the interventions 
were reported. Of the psychological interventions studied, they concluded that active hypnosis 
and distraction relaxation were the most effective in terms of pain management.
The research above demonstrates how relaxation based interventions can be efficacious in adult 
patients undergoing a range of procedures. A further review looked specifically at needle 
related procedures and child patients. Uman, Chambers, McGrath and Kisley (2008) reviewed 
existing randomised controlled trials examining psychological interventions for needle-related 
procedural pain and distress in children and adolescents. They reviewed 26 randomised 
controlled trials and found the largest effect sizes for distraction, combined cognitive- 
behavioural interventions and hypnosis.
The majority of relaxation based techniques reviewed in this section focus around the patient's 
relationship with the provider of the intervention. McCaffrey, Pugh and O'Connor (2007) 
conducted focus groups with patients who used complementary and alternative medicines 
(CAM) in addition to traditional medical health care. This combination of CAM and traditional 
health care is known as integrative medical care which places a focus on health and wellbeing 
rather than illness (Snyderman & Weil, 2002). The focus groups conducted in McCaffrey, Pugh 
and O'Connor's (2007) research found that patients preferred the combination of traditional
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and complimentary therapies to traditional methods alone. A key element of integrative 
medicine was found to be the relationship that develops between doctor and patient which 
enables patients to feel listened to and to share in the decision making surrounding their health. 
Findings such as this suggest that it could be that it is the additional time and care that patients 
receive as part of the provision of intra-operative interventions, particularly those focused 
around relaxation promotion that leads to the benefits reported by patients.
In response, this research will include a range of intra-operative interventions to enable 
comparisons between the different types of distractions and whether inter personal 
interventions, such as interacting with nurses during surgery is more effective than distraction 
based interventions.
d. In Summary
The first part of this section focused on the theories and research underlying the impact of 
attention and the use of distraction on pain perception in a surgical setting. Based on these 
theories, section 4.ii then outlined the evidence supporting the use of non-pharmacological 
distraction based interventions for anxiety management in surgical settings. The review 
indicated that while there is a large amount of evidence for some types of distraction 
interventions, there appears to be a lack of research into the efficacy of others, particularly the 
use of intra-operative DVDs, touch and interaction with nurses. All interventions included in this 
review have been found by some studies to be useful for pain and anxiety management and to 
be less useful by others. The inconsistent nature of the studies and the findings indicate that 
further research is needed into the effects of non-pharmacological interventions, particularly, 
those which are low cost and could easily be implemented an a wide scale basis to improve 
patient experience across a range of conscious surgery procedures. In addition, the role of the 
relationships between patients and health care providers appears to be an important factor in 
patient experience.
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Given the inconsistent findings in the efficacy of each of the interventions studied in this section, 
the next section of this review will focus on factors other than intra-operative anxiety, pain and 
the role of distraction on outcomes from elective surgery.
Section 5. Factors Affecting Recovery From Conscious Surgery
The research outlined in this thesis is concerned both with identifying strategies for decreasing 
intra-operative patient anxiety and pain and also with the identification of factors that could be 
used to predict outcomes at 3 months post-surgery. We have seen how while attention and 
distraction play a role in intra-operative pain and anxiety perception, other variables may also 
be implicated given the inconclusive nature of the findings reported.
Identifying the impact of other factors in surgical experience and recovery would aid in the 
identification of other variables that may need to be controlled for in our analyses. In response, 
the next section of this review will focus on the literature that has previously explored the 
impact of demographic and individual patient characteristics on surgical experience and 
recovery.
5.i) Demographic factors affecting outcome from surgery
i.i) Gender and recovery from  surgery 
The first part of this section will focus on research that has sought to investigate the role of 
gender in surgical recovery and whether there are any differences in recovery between the 
sexes. An early study that explored the predictive nature of demographic and treatment 
variables in post-surgical pain was completed by Chung, Ritchie and Su (1997). They conducted a 
large prospective survey of all patients attending the ambulatory surgical unit of a large hospital 
in America. Over ten thousand participants (n=10,008) were recruited and the following 
variables were collected, pre-operative patient characteristics (including age and body mass 
index) intra-operative variables including the type of treatment and anaesthetic received and 
pain both in the recovery unit and 24 hours after surgery. Regression analyses were used to 
determine the strength of any predictive relationships between the variables and post-operative 
pain experienced. Findings indicated that more male than female participants reported severe
54
pain. This research was conducted with ambulatory surgery patients; however the majority of 
patients received general rather than regional anaesthetic, which will be used in this research. In 
addition, it is possible that other factors such as the type of surgery received were responsible 
for the differences observed, rather than factors such as gender or age. However, this research 
provides a good starting point for exploring the impact of gender in the prediction of outcomes 
following outpatient surgery.
While the research outlined above found that gender could be used to predict outcomes 
following outpatient surgery. Other studies contend this conclusion and report gender is 
unrelated to recovery or outcomes for office based vein surgery patients (Darwood et al., 2009; 
Wright et al., 2006). Van der Sleen et al (2013) used a prospective cohort design to explore 
predictors of complications experienced following surgery for 1,080 oral surgery day patients in 
The Netherlands. They measured post-operative concerns by assessing the frequency of 
contacts made with the clinic by patients with post-operative queries or complications. Gender 
was not found to be related to an increased incidence of post-operative complications following 
oral surgery. Of course this study only gives us an indication of the number of reported 
complications following surgery, it could be that patients experienced additional concerns such 
as pain or sleep disturbance but failed to contact the clinic, preferring to deal with the issues 
themselves or seek advice elsewhere.
While the research outlined in this section thus far has related to outpatient procedures, the 
surgeries conducted in this thesis are minimally invasive treatments for varicose veins. Perhaps, 
therefore it would be useful to look specifically at how gender could affect outcomes from this 
type of surgery. Thomasset et al (2010) examined factors associated with post-operative 
outcomes and complications in ultra-sound guided foam sclerotherapy for varicose veins 
patients. Of the variables studied (including age, gender and previous history of varicose vein 
treatment) only female gender emerged as a significant predictor of complications (only skin 
staining from a range of complications). It has also been suggested that females experience 
higher levels of pre and post-operative anxiety with regards to day surgery (Caumo et al., 2001; 
Kindler et al, 2000; McIntosh & Adams, 2011).
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The research included in this section of the review has come to mixed conclusions, while there is 
some evidence to suggest that females may experience more post-operative pain, other 
research placed men at greater risk of pain and others still report no differences between the 
genders in terms of post-operative outcomes. This research will therefore be in a position to 
contribute to the existing debate surrounding the impact and influence of gender on patterns of 
recovery following minimally invasive venous surgery under local anaesthetic.
i.ii) Employment and recovery from  surgery 
In addition to pain, another facet of recovery is the time taken to return to work. Research 
suggests that office-based surgery patients require less time off work than inpatients (Rautio et 
al., 2002) however some disagreement remains over when ambulatory surgery patients should, 
or could return to work.
Wright, Berridge and Scott (2006) conducted a review of patients undergoing conventional 
surgical treatment for varicose veins on an outpatient basis to explore whether any baseline or 
treatment factors could be used to predict return to work following surgery. They recruited 307 
consecutive, employed patients and used chi square analysis to explore the relationships 
between return to work and gender; and return to work and post-surgical complications. 
Following surgery, the mean return to work time for the whole sample was 3 weeks. Self- 
employed participants returned to work significantly earlier than employed participants. In 
addition patients in professional jobs (occupational class 1) returned to work significantly earlier 
than unskilled workers. In terms of treatment variables, patients who received bilateral 
surgeries returned to work later than patients who received unilateral surgery. There was a 
tendency for women to return to work earlier than men although this difference was not found 
to be significant. In conclusion, the results of this research indicate that those having bilateral 
surgery or working in an unskilled role were found to return to work significantly later than 
other participants.
This research concurs with earlier work by Vaislic et al (1992) who investigated factors that 
affected the time taken to return to work in 3000 patients attending for surgical treatment of 
varicose veins of the legs. Vaislic et al (1992) also concluded that the socio-professional group in
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which a participant was classified affect the rate with which they returned to work. Again, in this 
analysis, self-employed participants were the first to return to work.
Darwood et al (2009) explored how quickly patient's returned to their normal activities (driving 
in particular) following varicose vein surgery and found large variation in the time taken with 
reports ranging from 1-45 days. One hundred and thirty eight patients undergoing varicose vein 
surgery were recruited and the impact of written information on time taken to return to work 
was explored. No significant differences were found in return to work times for men and 
women and age was also not found to be predictive of time off work. Their results concurred 
with Wright, Berridge and Scott's (2006) finding that patients undergoing bilateral surgery took 
longer to return to work and also to driving. Unlike Vaislic et al (1992) and Wright, Berridge and 
Scott (2006), they type of work in which the participant was employed was not predictive of the 
time taken to return to work. The most striking aspect of Darwood et al's (2009) results was the 
huge variation in the time taken to return to work (1-45 days) and to return to normal activities 
(1-71 days). In their conclusion, Darwood et al (2009) hypothesise that a potential explanation 
for this variation could be that patients are still thinking about surgery in its traditional sense. 
For instance after having a medical procedure they still feel that time off work is expected and 
normal. Darwood et al (2009) put forward that patients' "old fashioned beliefs about delayed 
return to work and other activities are both persistent and hard to change".
The research described in this section described some of the patient and treatment related 
variables that were found to influence return to work, and return to normal functioning 
following treatment for varicose veins. In light of this research, patients occupational status and 
the type of treatment received (both surgical type and whether the treatment was bilateral or 
unilateral in nature) will be recorded and explored in terms of the impact these variables have 
on outcomes at 3 months post-surgery.
i.iii) Age and recovery from  surgery 
In a manner similar to that of gender, to date consensus has not been reached over the 
relationship between age and post-surgical outcomes. Thomasset et al (2010) and Van der 
Sleen et al (2013) reported no significant relationship between age and surgical complications or
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outcomes while older age has been found to be associated with lower postoperative pain 
(Grabow & Buse, 1990; Gagliese& Katz, 2003). Other studies have found older age to be 
associated with increased reports of pain and decreased quality of life following day surgery 
(Suhonen, Livonen, & Valimaki, 2007).
Berg et al (2011) completed a retrospective study of 363 patients receiving orthopaedic day 
surgery procedures. Baseline measures of perceived health as well as demographic and 
treatment variables were collected from patients and post-operative ratings of health and 
recovery were collected the day after surgery and again at 7 and 14 days. Higher age was found 
to be associated with poorer recovery at 2 weeks following surgery. This is an interesting finding 
that concurs with previous research that suggests that increased age is associated with 
dissatisfaction with post-operative pain control (Jain et al, 2008).
Further research supporting a link between increased age and poorer treatment outcomes was 
provided by Fleisher et al (2004). Fleisher and colleagues completed a retrospective review of 
564,267 day surgery patients aged over 65. They found that patients aged over 85 were at 
greater risk of admission to hospital or death within 7 days of surgery. While it is unclear 
whether this is a result of age itself, or its associated comorbidities, the findings of studies such 
as this shed interesting light on the experiences and outcomes of older patients in outpatient 
surgery. Age will be entered as a variable in this thesis and its impact on intra-operative 
experiences and recovery at 3 months post-surgery will be explored.
ii) Individual characteristics affecting recovery from outpatient surgery
ii.i) The impact o f psychological variables
Previous sections of this review have explored the impact of anxiety, both before and during 
surgery on patient experience during surgery and on outcomes following surgery. For a review 
on the impact on patient anxiety, refer to sections 2.ii and 3.ii. This section will now review the 
existing evidence surrounding the impact of psychological factors other than anxiety that have 
been found to impact upon post-operative outcomes.
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Much of the research reviewed to date indicates that factors other than the size and location of 
the incision made in surgery effect post-surgical outcomes. A study by Kopp et al (2003) 
investigated the impact of psychological variables on post-operative recovery for 112 
participants undergoing a range of surgeries using a range of questionnaires completed before 
surgery. The results of the study indicated the strongest relationship with recovery from surgery 
was life satisfaction, which was stronger than the relationship between severity of surgery and 
previous surgical experience. It was also found that the patient's belief that they would play an 
active part in their own recovery, and a patient's decision to use as little analgesic medication as 
possible were related to less post-operative complications. Extraversion and attainment 
orientation were also significantly linked with lower reports of post-operative complications.
Clearly, a range of variables combine to result in either good or poor psychological wellbeing. 
Just as variables such as self-esteem, self-efficacy and life satisfaction impact upon our general 
wellbeing were found to influence wellbeing and recovery from surgery, less positive traits such 
as negativity, anger and depression have also been found to be influential. Variables such as 
these also influence our ability to cope with the stressors associated with surgery and the 
challenges that recovery from surgery can bring. In order to explore the impact of psychological 
variables on surgical recovery, Mavros et al (2011) conducted a systematic review of studies 
exploring relationships between psychological variables, recovery from surgery and wound 
healing. Sixteen studies with healthy volunteers and patients requiring elective surgery were 
included in the review, giving a total of 1473 individuals. The types of surgeries included were 
cardiac surgery, general surgery and dental surgery, the effect of psychological variables on 
wound healing in healthy patients was also explored and the procedures that healthy volunteers 
received included standardized suction blister wounds punch biopsy wounds or oral mucosa 
wounds. Fifteen of the 16 studies reviewed found a significant relationship between at least one 
psychological variable or intervention and an early postoperative outcome. However, many of 
the studies also reported other psychological variables that were unrelated to surgical 
outcomes. Due to the heterogeneity of the studies and outcome measures included, it was not 
possible for the authors to conduct a meta-analysis but they reported that state anger, active 
coping, subclinical depression and inter-marital hostility were found to complicate recovery 
while optimism, religiousness, anger control, low pain expectations and external locus of control
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were found to promote healing. Mavros et al (2011) also reported that loneliness, perceived 
social support, anger expression and trait anger were found to be unrelated to surgical 
outcomes in the 16 studies they reviewed. There are some limitations with this research, for 
example the grouping together of patients undergoing surgery and healthy volunteers 
undergoing minor procedures such as punch biopsy wounds may call the findings into question, 
however all studies were exploring the impact of psychological variables on the course of 
recovery and healing following elective procedures.
The findings of Mavros et al's (2011) review are in line with the results of an earlier review of 
the impact of psychosocial factors on surgical outcomes. Rosenberg et al (2006) reviewed 29 
studies published between 1990 and 2004 and concluded that psychosocial factors, such as 
levels of depression and social support could be used to predict outcomes following surgery. The 
results of their review indicated that the strongest psychological predictors of outcome were 
variables related to attitude and mood and that the weakest predictors were personality factors. 
This consensus suggests that the inclusion of healthy volunteers in Mavros et al's (2011) review 
did not serve to alter or bias their findings.
Further research for the role of psychological factors in the prediction of post-surgical outcomes 
was conducted by Montgomery et al (2010) who recruited 101 female patients undergoing 
breast cancer surgery. Their research was amongst the first to explore the impact of distress 
before surgery and also response expectancies regarding post-surgical recovery in the same 
study. Response expectancies relate to the symptoms or experiences that participants expect to 
experience following surgery, for example, expecting to experience pain or nausea (Sohl et al, 
2009). Breast cancer patients were selected to be the sample for this research as it has been 
noted that women undergoing breast cancer surgery experience high levels of anxiety and 
distress pre-surgery (Montgomery et al, 2003). In addition to commonly cited pre-surgical 
anxieties, breast cancer patients also report specific fears including concerns about appearance 
following surgery and diagnosis and progression of their illness post-surgery (Deane & Degner, 
1998). The results of Montgomery et al's (2010) multiple regression analysis indicated that the 
psychological factors studied (pre-surgical distress and response expectancies) accounted for 
28% of the post-surgical pain, 11% of the nausea and 25% of the fatigue reported by participants
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at 1 week post-surgery. This is an important finding as it indicates that by helping patients to 
reduce their pre-surgical anxiety and distress and by addressing their response expectancies, 
large improvements in post-operative outcomes could be achieved.
The results of the studies reported in this section, together with the research previously 
outlined concerning the role of pre and intra-operative patient anxiety provide strong evidence 
for the influence of psychological factors in patient's post-operative experience and recovery. 
As with Montgomery et al's (2010) research, the influence that psychological variables have 
been found to exert over post-operative outcomes indicate that health psychology has a lot to 
offer in terms of improvement of patient experience and outcomes following surgery.
ii.ii) Coping strategies and recovery from  surgery 
We have seen how stress and anxiety are guided by the individual's perception of events and 
situations. Similarly the way people cope with stress and the strategies they employ to cop also 
vary. Broadly speaking, coping mechanisms can be divided into active or passive methods and 
people can be classified into either vigilant copers or avoidant copers (Cohen & Lazarus, 1973; 
Khrone, 1993; Roth & Cohen, 1986). Vigilant copers seek as much information about their 
procedure and recovery as possible while avoidant copers prefer not to receive the same level 
of detail. Similarly, Miller (1987) described the differences in the way people attend to 
personally threatening health information. It was proposed that individuals vary on the amount 
that they "monitor" or "blunt" health information. Those more disposed to monitoring health 
information have a tendency to scan and amplify threats in their health related environment 
and experience greater anxiety about procedures. Blunters on the other hand tend to be 
overwhelmed by health information they perceive as threatening and do not seek detailed 
information about their health or associated procedures. Blunters tend to avoid medical 
screening procedures and may be less likely to adhere to important health behaviours if the 
necessary information is not presented in a suitable, non-threatening manner.
In order to assess whether one style of coping is linked to faster, easier recoveries than another, 
Cohen and Lazarus (1973) observed the course of recovery for 61 elective surgery patients. Prior 
to surgery patients were interviewed and completed a questionnaire to assess their coping 
styles (the Epstein & Fenz, 1967 modified Repression-sensitization scale). Vigilance and
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avoidance were classified on a scale of 0-10. Patients with high scores on this scale were 
classified as vigilant copers, those with low scores as avoidant copers and those with mid-range 
scores provided evidence of both types of coping. Following surgery participants completed an 
index of recovery measures including pain, analgesic requirements and unexpected 
complications. Analyses of variance found that participants who primarily used vigilant coping 
methods reported a slower and more complicated recovery than participants who employed 
avoidant coping strategies, with vigilant copers spending significantly longer in hospital and 
reporting significantly more minor complications. This is an interesting finding however the 
results of this study could also have been influenced by the severity of the procedure being 
conducted and the seriousness of the condition being treated as these variables were not 
accounted for in the Cohen and Lazarus's (1973) analysis. What this research does provided 
however is an indication that the type of coping style an individual employs could have an 
impact on the course and speed of a patient's recovery.
Cohen and Lazarus's (1973) results are surprising in some ways as it could be thought that 
vigilant copers would be more likely to attend to and follow the pre-procedural information 
provided, which we would expect to facilitate recovery. Indeed the literature suggests that an 
avoidant coping style has long been assumed to be maladaptive for surgical recovery as a 
reluctance to engage in discussion regarding surgery leaves patients unprepared for what is to 
come, both during and after surgery (Janis, 1958; De Groot et al, 1997; Folkman & Moskowitz, 
2000). In contrast, a vigilant coping style was considered to be more beneficial to recovery as 
patients with this style of coping would be fully informed and aware of dangers and stressors of 
surgery, and would therefore be better placed to handle them. These assumptions were based 
on Janis' (1958) theory in which it is outlined that patients who are more informed and prepared 
for surgery should experience better outcomes. Cohen and Lazarus (1973) suggest that a 
possible explanation avoidant coping was seen to be more beneficial in their study was that the 
vigilant copers desire and subsequent inability to "master" the hospital environment could have 
led to increased anxiety post-operatively and the poorer recovery observed. While Janis' (1958) 
theory regarding the beneficial nature of vigilant coping styles in relation to surgical recovery is 
intuitive, there appears to be little empirical evidence supporting its assumptions. A growing 
body of research has found that avoidant coping styles may actually be associated with easier.
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less complicated recoveries than vigilant coping strategies (Cohen & Lazarus, 1973; George, 
Scott, Turner & Gregg, 1980; Mathews & Ridgeway; 1981).
As the influence of coping and recovery from surgery is influenced by many factors, it has been 
suggested that one way to reduce anxiety both before and during surgery is take the patient's 
individual coping style into account when delivering information about the procedure they are 
about to receive, and also during the intra-operative period itself. In order to test this 
assumption Smith, Ackerson and Blotcky (1989) examined the impact that matching the coping 
style of paediatric cancer patients to the distraction type employed during medical procedures 
would affect the pain and anxiety they reported. The sample was composed of 28 patients aged 
6-18 years requiring regular bone marrow aspirations of lumbar punctures. Both procedures can 
be unpleasant and are conducted under local anaesthetic. Through interviews and observations 
of patients prior to surgery, the authors classified them as either repressors or sensitizers. The 
term repressor is synonymous with "blunter" or "avoidant coper" while sensitizers approach 
information in the same manner as "monitors" or "vigilant copers". The participants were then 
randomly allocated to one of two types of intra-operative distraction. The first was verbal 
distraction which involved nurses using verbal interactions with participants to distract them 
from the procedure. The second intervention was sensory information. In this condition the 
participants were given detailed information about what the nurse was doing, step by step 
throughout the procedure. The authors hypothesised that repressors receiving verbal 
distraction and sensitizers receiving sensory information would report the lowest intra­
operative pain, as their coping styles would match the intervention they received. However, the 
results of this study indicated that participants receiving the intervention that was most 
consistent with their coping style reported more pain than when they received an inconsistent 
intervention. These findings indicate that matching a patient's coping style with the intervention 
they received did not result in improvements to their surgical experience. However, the authors 
also noted that participant's coping styles were related to how long they had lived with their 
illness. Participants classified as repressors tended to have been more recently diagnosed than 
those categorised as sensitizers. Participants newly diagnosed with their illness preferred to 
avoid focusing on the procedure and the associated information, while those who were perhaps 
more adjusted to and accepting of their illness preferred to receive more information. It is
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interesting that these preferences did not lead to decreased pain perception during the 
procedures. These results suggest that an individual's coping style may change over the course 
of time and with experience of procedures. Research conducted in a non-clinical setting that 
seems to concur with this assumption was conducted by Suis and Fletcher (1985) who explored 
the influence of coping styles, both avoidant and vigilant in response to experimental stressors 
(cold presser tests and electric shocks). Their results indicated that in the short term, avoidant 
coping styles were more beneficial, however over the longer term; vigilance was the more 
adaptive strategy to take.
The relationship between coping styles, surgical experience and recovery appears to be 
complicated. How a person deals with everyday stressful situations in their lives may be very 
different to how they cope with surgery specific stressors, as coping styles are thought to be 
dispositional rather than fixed (Cohen & Lazarus, 1973).
ii.iii) Social aspects o f recovery from  surgery 
While ambulatory surgery offers a less traumatic and invasive surgical experience, (Mitchell, 
2009) the absence of a hospital stay has led to some ambiguity over sick role for day surgery 
patients. Insight into the role of social factors in recovery was provided by a qualitative analysis 
(Mottram, 2011). The analysis revealed that ambulatory surgery patients felt they were not 
afforded the same sick role as inpatients and that family and employers expected patients to 
return to normal functioning quickly, as they were not in hospital. In response to social 
pressures, the majority of patients resisted the sick role and pushed themselves to return to 
normal functioning as soon as possible, in most cases with limited success. The amount and type 
of social support received and perceived by patients has also been linked to recovery (Arnetz et 
al, 1987; J Kiecolt-Glaser et al, 1988). A study of 360 ambulatory day surgery patients revealed 
that 80% reported that the most beneficial factors of day surgery was being cared for in their 
own home (Garraway, Cuthbertson, Fenwick, Ruckley, & Prescott, 1978). The benefits of social 
support have been well documented in a range of populations and situations (Anderson et al, 
2006; Coyne & DeLongis, 1986; Funch & Mettlin, 1982). With regards to recovery from surgery, 
in patients recovering from coronary bypass surgery, Kulik and Mahler (1989) reported that
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patients with strong marital relationships required less analgesic medication and recovered 
faster than patients with lower levels of social support.
Thoitis (1985) distinguished between 2 types of social support, emotional support and 
informational support. Emotional support relates to the expression of caring or concern for the 
individual while informational support involves the provision of information which can facilitate 
adaptation to the stressor or situation, and as such enhances the individual's perception of their 
ability to cope. Khrone and Slangen (2005) highlight how the presence of both types of social 
support alone is not enough; individuals have to recognise this support as available and 
accessible in order to gain its benefits. In their research, Khrone and Slangen (2005) found that 
perceived emotional support was linked to the length of post-operative hospital stay with 
increased emotional support being associated with faster discharges from hospital. This result 
was independent of the amount of information support received, the severity of surgery and 
pre-operative anxiety level. With regards to the impact of social support on anxiety, the 
perceived accessibility of informational social support was a strong predictor of pre-operative 
anxiety. The influence of emotional support was found to be moderated by gender, with women 
who perceived the lowest emotional support reporting the highest anxiety while men with the 
lowest support reported the lowest levels of anxiety.
This interesting finding points to the differences in how the genders respond to social support. 
In this context, both genders appeared to benefit from informational support while only women 
appeared to benefit from emotional support. The authors conclude the emotional and 
informational support were associated with lower pre-operative anxiety.
Hi) Recovery from minimally invasive surgery for varicose veins
The final part of this section will outline the previous research that has been conducted 
specifically with patients undergoing the same procedures as those that will be conducted in this 
thesis. As previously mentioned, there is a great deal of evidence looking at objective outcomes 
from minimally invasive varicose vein surgery (Navaro, Min & Bone, 2001; Weiss & Weiss, 2002; 
Zafarghandi, Akhlaghpour, Mohammadi & Abbasi, 2009), but primarily from a medical or 
surgeon's perspective. One study that explored post-operative factors from the patient's 
perspective was completed by Shepherd et al (2009). They aimed to identify factors that may be
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linked to the post-operative pain experienced by participants following endovenous laser 
ablation (EVLA) and radio frequency ablation (RFA) of varicose veins. Multi-linear regression was 
used to explore relationships between baseline and treatment variables and the post-operative 
pain experienced by participants over the first 10 days after surgery. Their results indicated that 
RFA resulted in lower post-operative pain scores at day 3 and day 10 post-operatively. The 
results of the regression analysis concluded that none of the other variables entered into the 
analysis (age, gender, symptom severity and whether the surgery was bilateral or unilateral) had 
an impact on outcomes. This research contradicts previous research from Wright, Berridge and 
Scott's (2006) who found that patients undergoing bilateral surgery took longer to return to 
work and Thomasset et al (2010) who found that being female was significant predictor of 
complications following minimally invasive vein surgery. Given the inconsistent nature of the 
findings of previous research exploring factors that could be useful in the prediction of post­
operative outcomes, the findings of this research will provide an interesting contribution to this 
debate.
iv) In summary
This section of this literature review has explored the impact of individual variables, both 
demographic and psychological in nature on the course of recovery following surgery. The 
research reviewed provided mixed results with regards to the impact of demographic factors on 
the course of post-surgical recovery. Little definitive evidence was reported to show that gender 
influenced recovery, however evidence was found to suggest reports of post-operative pain may 
be higher from female participants than males. With regards to the influence of work status and 
treatment type, there was some evidence that self-employed participants returned to work the 
fastest and those who received unilateral, rather than bilateral surgery were also able to return 
to work in a shorter amount of time. Another factor which may be associated negatively with 
recovery is age. Although the evidence reviewed was not conclusive, factors associated with age 
such as co-morbidities and ill health are thought to increase the chances of experiencing a 
longer, more complicated recovery than younger participants.
The psychological variables explored in this review appeared to exert a strong influence over 
post-surgical recovery, indicating that there is much that can be done to improve the speed and 
ease of recovery in outpatient surgical patients.
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Section 6 -  Conclusions
i) What is already known and what are we yet to find out?
As the prevalence of conscious surgery under local anaesthesia grows, the effectiveness of intra­
operative distraction interventions becomes increasingly important. Steps must be taken, where 
possible, to minimise the impact of psychological factors during surgery to promote faster, less 
painful recoveries for office based surgery patients. A wealth of support exists for the links 
between psychological factors, pain perception and a number of relatively simple interventions, 
based on distraction principles can reduce anxiety and pain perception when implemented 
before, during or after surgery. There appears to be limited evidence exploring the use of intra­
operative distraction interventions for pain and anxiety management, which given the increase 
in conscious surgery evident in the UK and worldwide is surprising. The evidence that is available 
indicates that distraction based interventions can be successful at improving patient experience 
and decreasing anxiety and pain in conscious surgery settings. However, little research has been 
conducted to directly compare these interventions in order to make an assessment of which is 
the most efficacious in comparison with others.
Another issue that has been identified in this review is the problems associated with a lack of 
generalizability of results obtained from studies exploring the use of interventions, and the 
impact of psychological variables in very mixed samples. A range of procedures are now 
available on an outpatient basis and this has been mirrored in the heterogeneous samples of 
many of the existing research studies. There appears to be a real need for a robust, randomised 
controlled trial exploring and comparing the impact of low cost, simple distraction based intra­
operative interventions for pain and anxiety control in a homogenous sample. This would allow 
for comparisons to be made and conclusions to be drawn regarding the efficacy of different 
types of distraction in a specific context.
In addition, there does not appear to be consensus regarding factors that could be used as red 
flags, to identify patients that are at greater risk of experiencing prolonged or complicated 
recoveries. Some research presented in this review has found that age, gender, occupational 
status and coping style are implicated in the post-surgical complications yet a definitive decision 
on the impact that these variables play is yet to be reached.
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ii) Thesis aims
In response to the literature, and the gaps in the literature identified in this review, the research 
outlined in this thesis aims to explore the role of different forms of distraction on intra­
operative pain and anxiety and also the role of individual and baseline factors (age, gender, 
anxiety procedure type) in predicting immediate and longer term patient outcomes.
To conclude this review, the aims of each chapter of this thesis are as follows:
• To critically evaluate and synthesise evidence regarding the use of distraction 
techniques for pain and anxiety during conscious surgery-Chapter 2, study 1
• To explore the impact of hand reflexology on pain and anxiety during minimally invasive 
varicose vein surgery (MIWS) under local anaesthetic -  Chapter 3, study 2
• To compare the impact of 4 distraction techniques on intra-operative pain anxiety and 
on satisfaction for patients receiving MIVVS-Chapter 4, study 3, part 1
• To compare the impact of the same distraction techniques on patient reported health 
outcomes at 3 months post MIVVS -  Chapter 5, study 3, part 2
• To explore the patterns of post-operative pain following MIVVS -Chapter 6, study 3, part 
3
• To identify relationships between baseline variables, intra-operative experience and 
quality of life at 3 months post-surgery -  Chapter 7, study 3 part 4
• To explore the experience of living with varicose veins, of receiving minimally invasive 
varicose vein surgery under local aesthetic and recovery from the patients' perspective 
using qualitative methods -  Chapter 8, study 5
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Chapter 2
study 1: Exploring the Impact of Intra-operative Interventions for Pain 
and Anxiety Management During Conscious Surgery-A Systematic 
Review and Meta-analvsis
1. Overview
The literature review reported in the first chapter of this thesis outlined existing research into 
the use of different types of distraction interventions used in the operative period and the 
relationships observed on patient experience of and recovery from surgery. There appeared to 
be comparatively little research investigating the use of distraction based non-pharmacological 
interventions for pain and anxiety management when used during the procedure itself. In 
response this systematic review aimed to critically evaluate and synthesise evidence from 
randomised controlled trials regarding the use of intra-operative distraction techniques for pain 
and anxiety management during minimally invasive, elective surgery under local anaesthetic, for 
adult outpatients
2. Introduction
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Ambulatory, conscious surgery is fast becoming the norm for the vast majority of elective 
surgical procedures in the UK (NHS, 2004; 2013). While conscious surgery provides a range of 
benefits for both for patients and health care providers, it also poses a number of specific 
challenges for the nursing world, as nurses must now ensure not only the physical, but also the 
mental and emotional well-being of surgical patients.
For many people the prospect of surgery can be a source of anxiety and the thought of being 
conscious during the procedure can make this anxiety worse (Mitchel, 2003). The links between 
surgery, anxiety, pain and suboptimal surgical outcomes are well documented (Carr, Thomas, & 
Wilson-Barnet, 2005; Coll & Ameen, 2006; de Groot et al, 1997; Drahota et al, 2008; Thomas, 
Heath, Rose, Flory, 1995). Elevated anxiety manifests itself in the form of increased heart rate, 
blood pressure and raised levels of hormones such as cortisol and adrenaline (Selye, 1956). 
These physiological changes are also associated with slower wound healing (McGuire et al, 
2006), diminished immune response (Vileikyte, 2007) and an increased risk of infection (Kielcolt- 
Glaser 1998). Heightened anxiety can also lead to complications in the administration of pre- 
surgical drugs; it can hinder the induction of anaesthesia and ultimately lead to poorer post- 
surgical outcomes (Scott, 2004). Decreasing anxiety therefore, will not only improve patient 
experience, but could also impact the course of recovery.
With this in mind a range of interventions, based on the principles of distraction have been 
utilised for both pre and post-operative anxiety management. A multitude of studies have 
investigated the use of music in medical patients, in a range of settings and populations and 
mixed results have emerged (Cooke, Chaboyer, & Hiratos, 2005; Yilmaz, 2003; Lepage, 2001). 
Many other types of intra-operative interventions, from virtual reality (Hoffman et al., 2008), 
audio- visual stimuli (Drahota et al., 2008), visual distractions (Ogden & Heimrich, 2009) to 
interpersonal distractions such as touch (Moon, 2001) have been assessed for the efficacy for 
pre and post-surgical anxiety management and findings have emerged both for and against their 
use.
From the literature, it appears that non-pharmacological interventions for surgical anxiety 
management can be divided into two main camps; those that utilise audio-visual elements and
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those that are based on fostering a sense of relaxation in the surgical patient. A recent 
systematic review (Bradt, Dileo & Shim, 2013) was the latest in a quartet of Cochrane 
Foundation reviews into the effect of music for anxiety reduction in medical patients (using 
music to reduce anxiety in coronary heart disease patients, Bradt & Dileo, 2009; mechanically 
ventilated patients, Bradt, Dileo & Grocke, 2010, and cancer patients; Bradt, Dileo, Grocke & 
Magill, 2011). All four reviews concluded that music may be beneficial, but warned that due to 
the high risk of bias, caused largely by a lack of blinding, these findings should be interpreted 
with caution. While Bradt, Dileo and Shim's (2013) review focused on the use of music pre- 
operatively, an earlier systematic review (Nillson, 2008) found that music could be beneficial for 
anxiety management when applied at any stage of the peri-operative experience (pre, during 
and post-surgery). This was confirmed in a randomised controlled trial (RCT) (Nillson, 2003) that 
found audio interventions were superior to treatment as usual when applied either during or 
after surgery -  with no significant differences between the two groups.
With regards to relaxation based interventions. De Jong, Middelkoop, Faber and VanLeoy (2007) 
reviewed the effects of non-pharmacological nursing interventions for pain relief during burn 
treatment. The review included experimental, quasi-experimental and non-experimental 
research and found a scarcity of experimental evidence for nursing based interventions. They 
concluded that active hypnosis and distraction relaxation were the most effective for pain 
management during burn care. These findings were mirrored in Uman, Chambers, McGrath and 
Kisley's, (2008) review which indicated that distraction, combined cognitive-behavioural 
interventions and hypnosis were the most effective interventions for needle related procedural 
pain and distress in children and adolescents.
These reviews provide evidence promoting both audio and relaxation based interventions, but it 
remains unclear as to the best time to implement them to achieve their maximum benefit. The 
majority of research has focused on the effects of interventions applied either pre or post- 
operatively. Given the dramatic increase in conscious surgery now being performed worldwide; 
a new set of questions are emerging. Now that patients are aware of themselves and their 
surroundings during surgery, the focus of research needs to shift towards the intra-operative 
period, rather than just before and after surgery.
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This systematic review and meta-analysis provides an in-depth examination of the current 
literature surrounding the management of intra-operative anxiety, and consequently intra­
operative pain in modern elective surgery conducted under local anaesthetic.
3. The review 
I) Aims
This quantitative systematic review aimed to critically evaluate and synthesise evidence from 
randomised controlled trials regarding the use of intra-operative distraction techniques for pain 
and anxiety management during minimally invasive, elective surgery under local anaesthetic, for 
adult outpatients.
ii) Design
Three step search strategies were utilised covering 5 electronic databases to identify published 
studies exploring the impact of intra-operative psychologically based interventions on patient 
anxiety and pain during surgery. The quality of studies were assessed using the "risk of bias tool" 
developed by the Cochrane Foundation (Higgins et al, 2011). All quantitative data was extracted 
from studies into a standardised chart to collect information about the sample, the intervention 
used and the results obtained.
The review will first look at the impact of all the interventions included on intra-operative pain 
and anxiety. For ease of comparison, the interventions will then be divided into two categories: 
audiovisual interventions (all interventions using any form or combination of audio and visual 
stimuli) and relaxation based interventions (aiming to induce a sense of relaxation).
Ill) Search methods
The search was limited to studies published in English between 1990 and January 2014. Studies 
published before 1990 were excluded due to the advances in surgical and anaesthetic methods 
observed after this point. A comprehensive search strategy was developed to identify published 
studies in Medline, Psych INFO, CINAH, psychology and behavioural science collection and web 
of science. The following key words were used in the search "surgery, intervention, pain, 
anxiety, during ". The search was conducted using terms both separately and in combination
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with each other. The reference lists of identified studies were scanned for further relevant 
studies.
iv) Study selection
467 potential studies were identified. Studies were screened for relevance by one reviewer and 
confirmed by a second reviewer. The following criteria were used to assess eligibility for 
inclusion: randomised controlled trials with adult, outpatient participants (18 years plus), 
receiving minor elective surgery under local anaesthetic. All studies included a psychological 
intervention during surgery (based on distraction or anxiety reduction) in addition to a control 
group receiving treatment as usual (TAU). The outcome measures of interest were intra­
operative anxiety and pain, as measured by patient report or physiological data. The following 
exclusion criteria were also applied: inpatient procedures, child participants, use of general 
anaesthesia, any methodology other than a randomised controlled trial, use of a psychological 
intervention either before or after surgery, interventions for pain and anxiety management that 
were not psychologically based, for example pre-medication or different anaesthetic methods
v) Search outcome
Figure 1 outlines the search strategy, in line with the PRISMA statement. A total of 632 studies 
were identified from included databases and the review of reference lists conducted. After 
removing duplicates, the abstracts of 620 articles were reviewed. Reasons for rejection are 
outlined in figure 1. The full papers for 32 papers were reviewed and a further 8 were rejected 
for not meeting the inclusion criteria. Finally, 20 papers were selected for inclusion in this 
review.
Records screened  
(n = 6 2 0 )
R ecords e xc lu d ed  
(n = 3 5 9 )
Records identified through database 
searching 
(n = 632)
Additional records identified through  
oth er sources 
(n = 8 )
Records a f te r  d u p lica tes  re m o v e d  
(n = 2 0 )
Full-text articles assessed for F u ll-te x t a rtic le s  e xc lu d e d
iFigure 1. Flow chart to show the identification, screening, 
evaiuation and inclusion o f studies in the review
3. vi) Data extraction
Data was extracted using a standardised form that captured the study population, intervention, 
outcome measures, main findings and an assessment of whether the intervention was 
bénéficiai, or whether the findings were inconclusive. Data extraction was compieted by the 
primary author and verified by another reviewer.
4. Results
i) Description of studies
Table 1 provides a summary of the 20 randomised controlled trials included in the review 
Table 1. Summary o f included studies in the review
Ref
First Author 
(country) Surgery Type N
Intervention Pain 1 Pain 2 Anxiety Other Results Interventionbeneficial?
Relaxation Based Interventions
1 Mackey, 
2010(USA) Molar removal 91 Hypnosis NRS
Self-
report
AR
N/A N/A
Interventions 
reduced pain and 
AR
Yes
2
Faymonvllle,
1997
(Belgium)
Elective plastic 
surgery 60
Hypnosis and 
emotional 
support
VAS AR VAS N/A
Interventions 
reduced pain, 
anxiety and AR
Yes
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3
Moon, 2001 
(Korea)
Cataract
surgery 62
Handholding
(Touch) N\A N/A VAS PM
Intervention 
reduced anxiety and 
PM
Yes
4
Frank, 2007 
(USA) Breast biopsy 82
Therapeutic
touch VAS N/A VAS PM
No significant 
differences No
Audio-visual Interventions
5 Soomro, 
2011 (India)
Cystoscopy 76 Visual
(clinical)
VAS N/A PM N/A Intervention 
reduced pain, no 
difference In PM
Inconclusive, 
reduced pain 
but not PM
6 Ogden, 2009 
(UK)
Hysteroscopy 157 Visual
(clinical)
SMPQ(a
ffectlve
and
sensory)
N/A POMS Illness
cognition,
communie
No Impact on pain or 
anxiety. Intervention 
reduced perceptions 
of effectiveness and 
communication 
quality.
No
7 Drahota, 
2008 (UK)
Ingrown toenail 
correction
152 Audio Visual 
(bedscapes)
NRS N/A STAI N/A No significant 
differences In pain 
or anxiety
No
8 NIkolasen,
2009
(Denmark)
Orthopedic
surgery
55 Music and 
Audiovisual
NRS DIscomf 
ort NRS
STAI N/A Pain and discomfort 
higher In audiovisual 
than audio and 
control groups. No 
difference In anxiety
No,
Audiovisual
intervention
increased
pain
9
Guerreroa, 
2013 (Spain) Abortion 101 Music VAS N/A STAI PM
No significant 
differences In pain 
and anxiety or PM
No
10 Colt, 1999 
(USA)
Bronchoscopy 60 Music N/A N/A STAI N/A No effect on anxiety No
11 Jimenez, 
2013 (Spain)
Varicose Vein 
surgery 
(Stripping)
40 Music N/A N/A STAI PM Intervention 
significantly reduced 
anxiety, no 
difference In PM
inconclusive,
reduced 
anxiety but 
no effect on 
PM
12
Zengin, 2013 
(Turkey)
Catheter
placement
(oncology)
100 Music VAS N/A STAI PM
Intervention 
reduced anxiety and 
PM
Yes
13 Nlllson, 2009 
(Sweden)
Coronary
anglograph
240 Music NRS N/A STAI AR No differences In 
pain or anxiety
No
14 Lepage, 2001 
(Canada)
Orthopedic/ 
gynaecological/ 
urologie/ 
hernia repair
50 Music AR N/A STAI VAS Intervention 
reduced AR. No 
difference In anxiety
inconclusive, 
reduced AR, 
no difference 
in anxiety
15 Chang, 2005 
(Taiwan)
Caesarean 64 Music N/A N/A VAS PM No significant 
differences between 
groups
No
16 Koch, 1998 
(USA)
Urologie 35 Music VAS AR PM N/A No difference In pain 
scores or PM, but 
required less 
analgesic
Inconclusive, 
no difference 
in pain but 
less AR
17 Mok2003 
(Hong Kong)
minor surgeries 80 Music N/A N/A STAI PM Lower anxiety and 
PM In Intervention 
group
Yes
18 Ayoub 2005 
(USA + 
Beirut)
Urological
procedures
59 Music AR N/A N/A N/A Less AR In music 
group
Yes
19 Cruise, 1997 
(Canada)
Cataract 121 Music + 
relaxing 
suggestions
N/.A N/A STAI VAS No difference 
between groups
No
20 Yllmaz, 2003 
(Turkey)
LIthroscopy 98 Music VAS N/A STAI N/A No significant 
difference between 
groups
No
VAS- visual analogue scale, NRS -  numeric rating scale ,AR -  analgesic requirement, PM -  
physiological measures
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ii) Quality assessment
All studies included were randomised controlled trials. Quality was assessed using "The risk of 
bias tool" developed by the Cochrane Collaboration (Higgins et al, 2011). Table 2 outlines the 
quality assessment of each study included in the review. A + sign indicates a low risk of bias, a -  
sign denotes a high risk of bias while a ? indicates insufficient information was available to make 
an assessment. Overall, the standard of the studies included was high. The majority of studies 
took steps to ensure thorough randomisation and outcomes for all intended dependant 
variables were largely reported. It was not possible to calculate the effect size for some studies 
as the means or standard deviations were not reported. A recurring problem was a lack of 
blinding, caused by the nature of the interventions. While sample sizes were generally high, 
only 8 of the 20 studies reported a formal power calculation to justify their sample size. All 
studies used validated and reliable tools to measure pain and anxiety and pain; these are 
outlined further in the review.
Table 2. Assessment of bias using the risk of bias tool developed by The Cochrane Foundation.
First Author 
(country)
Random sequence 
allocation
Allocation
concealment
Blinding of 
participants and 
personnel
complete 
outcome data
Selective
reporting
Other bias
Drahota, 2008 
(UK)
+ computer 
generated
+Sealed, opaque 
envelopes
-No blinding
NIkolasen, 2009 
(Denmark)
-Sequential random 
allocation
+ sealed opaque 
envelopes
-No blinding - SD not provided 
for pain scores
- procedure may 
be more painful 
than others 
studied
Lepage, 2001 
(Canada)
? randomisation 
methods not 
disclosed
- non blinded - no control 
headphones
+ outcome data 
listed for all 
participants
- no means or SD 
for anxiety
Frank, 2007 
(USA)
-permuted bio K 
randomisation
+ double blind
*
-no SD for pain 
and anxiety
Mackey, 2010 
(USA)
-systematic 
allocation to 
conditions
- alternate 
allocation to 
conditions
+ all participants 
headphones
Kim, 2011 
(Korea)
? randomisation 
methods not 
disclosed
? randomisation 
methods not 
disclosed
-not blinded
Faymonvllle, 
1997 (Belgium)
? randomisation 
methods not 
disclosed
? randomisation 
methods not 
disclosed
-no blinding -4 - no SD for pain 
and anxiety
Nlllson, 2009 + computer -No allocation - no blinding + -no SD for STAI
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(Sweden) generated concealment and NRS
Moon, 2001 
(Korea)
+ randomisation by 
coin toss
-no allocation 
concealment
- no blinding -no SD fo r anxiety 
VAS
Soomro, 2011 
(India)
+ drawing lots ? -no blinding ? +
Zengin, 2013 
(Turkey)
+ computer 
generated 
randomisation list
-Music played In - No blinding -Not patient 
selected music
Guerreroa, 
2013 (Spain)
+ random number 
table
+ opaque envelopes - no control 
headphones
-emotive 
procedure 
participants 
could not hear 
doctors
Ogden, 2009 
(UK)
+ computer 
generated numbers
- -No blinding -Anxiety- change 
scores only
Chan, 2005 
(Taiwan)
? randomisation 
methods not 
disclosed
- no control 
headphones
+ drop outs 
accounted for
_ emotive 
procedure
Colt, 1999 
(USA)
+ random numbers 
table
+lnvestlgator
blinded
-ttapes were 
colour coded
Jimenez, 2013 
(Spain)
+ computer 
generated
- no control 
headphones
Koch, 1998 
(USA)
+Table of random 
numbers
- non blinded - no control 
headphones
-small sample
Mok 2003 
(hong Kong)
- sequence 
generated by date 
of admission
- all participants in 
same condition each 
day
- no control 
headphones
-range of 
surgeries 
Included
Ayoub 2005 
(USA + Beirut)
? randomisation 
methods not 
disclosed
-Non blinded 
randomisation but 
blinded outcome 
assessment
t-Opaque
envelopes
GREEN
Cruise, 1997 
(Canada)
+ lots drawn for 
randomisation
+researchers
blinded *
?
Yllmaz, 2003 
(Turkey)
? randomisation 
methods not 
disclosed
? unclear ? unclear
- +
High risk of bias Low risk of bias Unclear
iii) Baseline characteristics of all studies:
iii.i) Participants
The sample sizes ranged from 35 to 238, with a total of 1781 participants included, giving an 
average sample size of 89 participants per study. Participant ages ranged from 18-80. Four
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studies included only female participants (Frank, 2007; Ogden & Heinrich, 2009; Guerreroa et al, 
2013; Chang, 2005), 1 study recruited maie participants only (Soomro, 2011) and the remaining 
studies recruited both males and females. The studies were conducted in the foiiowing 
locations, USA (n=4;Mackey, Frank, 2007; Colt, 1999; Koch, 1998), Turkey (n=2; Zengin, 2013; 
Yilmaz, 2003) Canada (n=2; Lepage, 2001;Cruise, 1997), UK (n=2; Ogden & Heinrich, 2009; 
Drahota, 2008), Spain (n=2; Guerreroa et al, 2013; Jimnez, 2013), Belgium (n=l; Faymonvilie, 
1997), Korea (n=l; Moon, 2001), India (n=l; Soomro, 2011), Denmark, (n=l; Nikolasen, 2009), 
Sweden (n=l;Nilison, 2009), Taiwan (n=l; Chang ,2005), Hong Kong (n=l;Mok, 2003 ) and 1 
study was spiit between USA and Beirut (Ayoub, 2005).
iii.ii) Interventions and surgeries
The foiiowing surgeries were explored; molar removal (n=l, Mackey, 2010), lithroscopy (n=l, 
Yilmaz, 2003) ophthalmic surgery (n=2. Moon, 2011; Cruise, 1997), ingrown toenail correction 
(n=l, Drahota, 2008), port catheter placement (n=l, Zengin, 2013), varicose vein surgery (n=l, 
Jimnez, 2013), breast biopsy (n=l, Frank, 2007), coronary angiography (n=l, Niilson, 2009), 
elective piastic surgery (n=l, Faymonviiie, 2011), orthopaedic surgeries (n=2, Nikolasen, 2009; ) 
gynaecological surgeries, (n=4, Guerreroa, 2013; Ogden & Heinrich, 2009; 2008; Lepage, 2001; 
Chang, 2005) urological surgeries (n=3, Lepage, 2001; Koch, 1998; Ayoub, 2005), bronchoscopy 
(n=l, Colt, 1999) and an assortment of minor surgeries (n=2; lepage, 2001; Mok, 2003). 
Aithough this review contains a somewhat heterogeneous sample, all interventions were 
conducted under locai anaesthetic, on an outpatient basis, with a psychological intervention 
used intra-operatively in addition to treatment as usuai (TAU).
The following interventions were used in the included studies, music (n=13), audio-visual stimuli 
(n=2), hypnosis (n=2), touch (n=2), reiaxing suggestion (n=l) and visual stimuli (n=2). Three 
studies evaluated the impact of more than one intervention. Table 1 outlines which studies 
utiiised which intervention.
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iii.iii) Outcome measures
Both subjective and objective assessments of intra-operative anxiety were obtained. The visual 
analogue scale (VAS) was the most frequently used tool to measure pain (n=7). This is an 
effective and validated tooi for the measurement of pain and anxiety and has been used in a 
range of populations and situations. The state-trait anxiety inventory was the most commonly 
used anxiety measurement tooi (n=12). Again, this tool is wideiy used and validated 
(Spielberger,1983). It has been shown to have great sensitivity in the measurement of both state 
and trait anxiety. State, rather than trait anxiety was used to assess intra-operative anxiety in all 
studies. Other pain measurement tools used included numeric rating scales (NRS) (n=5), the 
McGill pain questionnaire (MPQ) (n=2) and analgesic requirement (AR) (n=6). In addition to the 
STAI, the foiiowing tools measured anxiety: VAS (n=7), profile of mood states (POMS) (n=l) and 
physiological measures (n=9). Table 1 outlines which studies used which outcome measures.
iv) Impact of all interventions on patient experience
InconcIusiÆ Significant difference fw  difference
Figure 2. Bar char to show whether the 
intervention improved intra-operative 
patient experience.
Figure 3.bar chart to show whether the individual outcome 
Measures used, found a difference participants who received 
TAU or a psychological intervention during surgery.
Figure 2 represents the overall conclusions of ail 20 reviewed studies. Six studies (30%) reported 
that the intervention improved pain or anxiety management compared to TAU. Ten studies 
(50%) found no benefit and 4 studies (20%) proved inconclusive, with improvements observed 
on some, but not all, outcome measures. In total, across all studies, 48 outcome measures were 
assessed and reported. As shown in figure 3, significant improvements compared to TAU were 
observed on 16 (33%) of outcome measures while the remaining 32 (67%) outcome measures
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found no significant differences between TAU and the intervention groups. Tabie 1 shows which 
the results of each study and whether they found significant differences between TAU and the 
intervention.
Importantly, 2 studies found that the intervention resulted in worse outcomes than TAU. 
Nikolasen et al (2009) reported that audiovisual stimuli increased pain and discomfort levels, but 
not to a significant degree. Interestingly, in the same study, audio distraction alone was superior 
to TAU. Guerreroa et al (2013) reported that audio interventions hindered participants' ability to 
interact with health care professionals, which increased anxiety, but again not to a significant 
degree.
v) Meta-analysis
As ail studies in this review looked at the use of psychological interventions, during local 
anaesthetic surgery and as many studies utilised the same assessment tools, a meta-analysis 
was possible to directly compare the strength of the relationships observed. Tabie 3 shows the 
number of outcome measures for each type of pain and anxiety measure and how many of each 
were significant. The effect sizes and confidence intervals for each are also displayed. The table 
shows the results for the sample as a whole and then for each type of intervention.
Table 3. Outcome measures by assessment tool and intervention.
All studies 
n=20
Audiovisual
n=16
Relaxation based 
n=4
Total Significant 
n (%)
Effect size 
(hedges g)
Total Significant n 
(%)
Effect size 
(hedges g)
Total Significant
n(%)
Effect
size
Pain
Pain VAS 7 3 (42%) .35 5 2 (40%) .37 2 1 (50%) .22
Pain NRS 5 1 (20%) .24 4 0 -.12 1 1 (100%) .94
MPQ 2 0 (0%) .05 2 0 .05 0 0
Analgesic
Requirement*
6 4 (66%)
1.01
4 2 (50%)
1.28
2 2 (100%)
.76
Anxiety
Anxiety VAS 7 2 (28%) .68 3 0 .58 4 3 (75%) .78
STAI 12 3 (25%) 0.07 11 2 (18%) .15 1 0 -.79
Heart rate 9 3 (33%) .51 7 2 (28%) .46 2 1 (50%) .67
80
All outcomes .29 .28 .51
*not included in pooled analysis/effect size calculation as different analgesic drugs used in each 
study
We can see from table that intra-operative interventions were not always able to improve intra­
operative patient experience and that the effect sizes generated by relaxation based 
interventions were larger than those produced by audiovisual stimuli. Table 4 summarises this 
information.
Table 4. Effect sizes, confidence intervals and tests o f significance and mean differences, by 
outcome and intervention type
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First Author (country)
Intervention
N (eap/control) Dependent Variable Hedges g
95% confidence Interval
Mean difference
Pain VAS
Audiovisual interventions
Zengin, 2013 (Turkey) Mucic 100 (50/50) Pain VAS-SIG 0.193
SIG.004
Guerreroa, 2013 (Spain) Music 101 (54/47) Pain VAS ns -0.81
Koch, 1998 
(USA)
Music 34 (19/15) Pain V A S -ns
-0.60 0.60
Could not compute
Soomro, 2011 (India) Visual 76( 38/38) Pain VAS SIG -1.88 -0.88
Yilmaz, 2003
Music 98 (48/50) Pain VAS NS
Total mean difference for audiovisual intervention pain NRS scores and TAU
Relaxation based interventions
Faymonvllle, 1997 
(Belgium)
Hypnosis 60 (35/25) Pain VAS SIG SD and exact means not available, data represented in chart
Could not compute
Frank, 2007 (USA)
Therapeutic
82 (42/40) Pain VAS NS -0.65 .095 (NS)
Total mean difference fo r relaxation based intervention pain NRS scores and TAU
MEAN DIFFERENCE FOR ALL INTEVRENTIONS:
Pain NRS . '
Audiovisual interventions
Nlllson, 2009 (Sweden) Music 238(121/117) Pain NRS-NS SD not available, only median and quartiles Could not compute
Drahota, 2008 (UK) Audio-visual 152 (78/74) Pain NRS-NS -0.19 -0.015 1 0.391 -0.24
Nikolasen, 2009 
(Denmark)
Audio Visual 36 (18/18) Pain NRS-NS Sufficient data not reported to calculate effect size
Nikolasen, 2009 
(Denmark)
Visual 37(19/18) Pain NRS-NS Sufficient data not reported to calculate effect size
Total mean difference for audiovisual intervention pain NRS scores and TAU
Relaxation based Interventions
Mackey, 2010 (USA) | Hypnosis j 91(46/34) | Pain NRS-SIG | .95 | -1.36 | -0.53 1 <.05
Total mean difference fo r relaxation based intervention pain NRS scores and TAU
MEAN DIFFERENCE FOR ALL INTEVRENTIONS -3.84
McGill Pain Questionnaire
Ogden, 2009 (UK) Visual 156 (81/75) -0.34 0.29
0.06
Ogden, 2009 (UK) Visual 156 (81/75)
Affective
-0.40
0.02
MEAN DIFFERENCE FOR ALL INTEVRENTIONS 0.08
Analgesic Requirements
Audiovisual interventions
Lepage, 2001 (Canada)
Music 50(25/25)
Midazolam intake -  SIG SIG <.05
Niilson, 2009 (Sweden) Music 238 (121/117)
Morphine requirement-
-0.03 0.48 SIG.0071
Koch, 1998 
(USA)
Music 34 (19/15)
Alfentanil requirement -
■SIG 005
1640
Ayoub, 2005 
(USA & Beirut)
Music SIG 59(31/28)
Propofol requirements-
SIGP<.005
0.008
As different analgesics used, comparisons o f mean difference not meaningful 1641.108
Relaxation based interventions
Faymonvilie, 1997 
(Belgium)
Hypnosis 60 (35/25)
Midazolam requirement-
-8.41 -5.61
SIG P<.005
Mackey, 2010 (USA) Hypnosis 91(46/54)
Intra-operative Propofol -
SIG <.01
As different analgesics used, comparisons o f mean difference not meaningful
META ANALYSIS NOT POSSIBLE AS DIFFERENT ANIAGESICS USED
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Anxiety VAS
Audiovisual interventions
Chang, 2005 
(Taiwan)
Musfc 64 (32/32) Anxiety VAS NS NSP>.05
Cruise, 1997 
(Canada)
Music 62 (32/30) Anxiety VAS (nervous) NS SIG p<.05
Lepage 2001 
(Canada)
Music 50 (25/25) Anxiety VAS-NS Sufficient data not available in article
Could not compute
Total mean difference for audiovisual intervention pain NRS scores and TAU
Relaxation based interventions
Faymonvilie, 1997 
(Belgium)
Hypnosis 60 (35/25) Anxiety VAS-SIG Data not available -  only percentage increase or decrease in heart rate reported
Could not compute
Moon, 2001 (Korea) Touch 62(37/41) AnxietyVAS-SIG
Could not 
compute
Data not provided, onlyx2 and p
SIG .05
Could not compute
Frank, 2007 (USA)
Therapeutic
82 (42/40) Anxiety VAS NS -0.86 0.02 NS0.77
Cruise, 1997 
(Canada)
Relaxing
suggestions
60 (30/30
Anxiety, VAS (nervous)
SIGP<.05
Total mean difference for relaxation based intervention pain NRS scores and TAU
MEAN DIFFERENCE FOR AIL INTEVRENTIONS
■■ Anxiety STAI
Guerreroa, 2013 (Spain) Music 101(54/47) STAi-NS -0.78 -.001 .NS06
-4
Niilson, 2009 (Sweden) Music 238(121/117) STAi-NS SD not available, only median and quartiles 0
Zengin, 2013 (Turkey) Music 100 (50/50) STAi (laser) SIG 0.980 SIG .006
Colt, 1999 
(USA)
Music 60(30/30) STAI-NS ■SIG 45
Mok 2003 
(Hong Kong)
Music 80 (40/40) STAI-SIG
Yilmaz, 2003 
(Turkey)
M u * 98(48/50) STAI-NS
Cruise, 1997 
(Canada)
Music 62 (32/30) STAI-NS
Lepage 2001 
(Canada)
Music 50(25/25) Sufficient data not available in article
Could not compute
Nikolasen, 2009 
(Denmark)
Auido 37(19/18)
Nikolasen, 2009 
(Denmark)
Audio Visual 36 (18/18) -3.596 3.720
Drahota 2008 (UK) Audio-visual 152 (78/74) STAI-ns -1.303 1.466
Total mean difference fo r audiovisual Intervention pain NRS scores and TAU 25.38
Relaxation based interventions
Cruise, 1997 
(Canada)
Relaxing
suggestions
60 (30/30 STAI-NS 0.91
Total mean difference fo r relaxation based intervention pain NRS scores and TAU
MEAN DIFFERENCE FOR ALL INTEVRENTIONS
Physiological measures
Chang, 2005 
(Taiwan)
Music 64 (32/32) Pulse-NS 3.710
Guerreroa, 2013 (Spain) Music 101(54/47) Heart rate -NS -0.22 -0.62
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Zengin, 2013 (Turkey) Music 100 (50/50) Heart rate-S IG 1.43 0.59
14.22
Koch, 1998 
(USA)
Music 34(19/15) Heart rate -  ns 0.16
-0.44 0.76
Mok 2003 
(Hong Kong)
Music SO (40/40) Heart rate - SIG 0.63
-l.CS -0.18
SIG .006
5.35
Jimenez, 2013 (Spain) Music 40 (20/20) Heart rate_NS data to assess effect size not reported
Could not compute
Soomro, 2011 (India) Visual 76 (38/38) Pulse NS -0.92 -0.01 NS.039
Total mean difference for audiovisual intervention pain NRS scores and TAU 29.33
Relaxation based interventions
Moon, 2001 (Korea) Touch 62 (37/41) Heart rate SIG 0.36
1.04
Frank, 2007 (USA)
Therapeutic
82 (42/40) Pulse NS -1.85 -0.89
Total mean difference fo r relaxation based intervention pain NRS scores and TAU
MEAN DIFFERENCE FOR AIL INTEVRENTIONS
Other anxiety measures
Ogden, 2009 (UK) j Visual | 156(81/75) | POMS NS | Only change scores available Could not compute
Hedges' g is a variation of Cohen's d that corrects for biases due to small sample size
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v.i) Strength o f reported effects fo r  all studies
ËËËIËtËËIIIs s s s s s a a E Ë E g
Ë Ë Ë Ë Ë
g ;:""
i  R 1
1 1 1 1 1 1 1
S  B B B B &
i m i  i l  S I  sm g a n  g j  j  a s a g i  g a i  g a i  a i  a g a 
g #  g g g   m e B B #
s i 8 i i
I iii i
E Ê Ê Ê Ê Ê Ê g Ê E E
ii il
f=» f 9  F=3 r=»
@ m B g
iigSgîëëiB&eiiiiiiSÊgSÜËgeitgi
gBÊBgBSîËSËsiBggBgliiS
BBg ii sa g g g g g
1 i I Rg
iii K#
i s i I
:0E 1
i
Cf>
i i
0 3
i
85
v.ii) Forest p lo t -  confidence intervals and effect sizes fo r  a il interventions
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Effect sizes reported ranged from -.79 to 2.84. The largest effect size (hedges g = 2.84) was 
found on the STAi for the use of intra-operative music for patients who underwent a range of 
minor surgeries (Mok, 2003) while the smallest effect size (hedges g=-.79) was observed again 
on the STAI but for an audiovisual intervention (music) for cataract surgery patients (Criuse, 
1997). It was not possible to calculate the effect size for 9 outcome measures due to insufficient 
data being reported (table 4).
The effect size (hedges g) for all included studies was .29, which indicates a small effect of the 
intervention on outcomes studied. Table 3 displays the effect sizes for each measure of pain and 
anxiety reported in the review. It was not possible to combine the effect sizes for analgesic 
requirements due to the properties of the different analgesic drugs used across the review. The 
strongest effect for the measurement of pain was found using a visual analogue scale, although 
a small effect was also found when measuring pain on a numeric rating scale. The strongest 
effect for anxiety was also found using a VAS, a medium sized effect was also found when 
anxiety was assessed using patients heart rate. Figures 4 and 5 graphically represent the effect 
sizes of all studies and all outcome measures.
vi) Audiovisual Interventions
vi.i) Baseline characteristics
vi.i.i) Patients
16 studies explored the impact of audiovisual interventions on intra-operative pain and anxiety. 
Sample sizes ranged from 35 to 240, a total of 1528 participants, with ages ranging from 18-80. 
One study (6%) recruited only male participants (SoomrO, 2011), 3 studies (19%) recruited only 
females (Ogden & Heinrich, 2009, Guerreroa et al, 2013; Chang, 2005) and the remaining 12 
studies (75%) enrolled participants of both genders.
vi.i.ii) interventions and surgeries 
The following surgeries were included; ophthalmic surgery (n=l), lithroscopy (n=l), ingrown 
toenail correction (n=l), port catheter placement (n=l), varicose vein surgery (n=l), coronary
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angiography (n=l), orthopaedic surgeries (1) gynaecological surgeries, (n=2) urological surgeries 
(n=4) and an assortment of minor surgeries (2) See table 1.
Under the umbrella "audiovisual interventions" the following were used: watching a clinical 
screen during surgery (n=2), combined audio and visual stimuli (n=2) and music alone (n=12). Of 
the studies that used music 2 studies (14%) asked participants to bring their own music with 
them (Koch, 1998; Ayoub, 2005), 5 studies (36%) asked participants to choose from a range of 
selected music (Guerreroa, 2013; Lepage, 2001; Chang, 2005; Mok, 2003; Yilmaz, 2003) while 
the remaining 7 studies (50%) offered participants no choice of music.
vi.i.iii) O utcom e m easures  
10 of the 16 studies (62%) using audiovisual interventions during surgery looked at the impact 
on both pain and anxiety (Soomro, 2011; Ogden & Heinrich 2009; Drahota, 2008; Nikolasen, 
2011, Lepage, 2001; Koch, 1998; Yilmaz, 2003), 5 studies (31%) looked at intra-operative anxiety 
only (Colt, 1999, Jimenez, 2013; Chang, 2005, Mok, 2003, Cruise; 1997) and 1 study (3%) looked 
at the impact of the intervention on pain only (Ayoub, 2005). Table 4 gives a summary of the 
assessment tools used by studies exploring the impact of audiovisual interventions.
vi.ii) The impact of audiovisual interventions during surgery
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0
InconclusiveYes No
Figure 6. Bar chart to show whether the 
Audiovisual intervention was reported to 
Improve intra-operative patient experience
Figure 7. Bar chart to show the number o f outcome 
measures that were significantly different to TAU
Three studies (18%) (Zengin, 2013; Ayoub, 2005; Mok, 2003) concluded that the addition of 
audiovisual interventions to TAU improved patient experience. Nine (56%; Ogden & Heinrich,
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2009, Drahota, 2008; Nikolasen, 2009; Guerreroa et al, 2013; Colt, 1999; Nlllson, 2009; Chang, 
2005; Cruise, 199, Yilmaz, 2003) found no benefit and 4 (25%; Soomro, 2001, Jimnez, 2013; 
Lepage, 2001; Koch, 1998) proved inconclusive (figure 4). Both previously mentioned studies in 
which the intervention was found to be detrimental to patient experience involved 
interventions that fall into this category (Nikolasen, 2009; Guerreroa et al, 2013). Across all 
studies using audiovisual intervention, 37 outcome measures were reported, covering both pain 
and anxiety. Figure 5 shows the number of outcome measures indicating significant differences 
between intervention and TAU groups. 28 outcome measures (75%) reported interventions gave 
no benefit while 9 outcome measures (25%) demonstrated significant differences with the 
addition of an audiovisual intervention (table 4)
iv.iii) Strength of relationships reported for audiovisual interventions
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The effect sizes reported ranged from -.79 (Cruise, 1997) to 2.84 (Mok, 2003). The largest effect 
size was found by Mok (2003) using the STAI to measure intra-operative anxiety when listening 
to music. It was not possible to calculate the effect size for 4 studies (Niilson, 2009; Nikolsen, 
2009, Lepage, 2001; Jiminez, 2013) as the necessary data was not reported. When effect sizes 
were pooled, a medium effect sizes was observed when anxiety was measured using a VAS 
(hedges g =.58) and a small -medium effect when patient's heart rates were used as an 
indicator of anxiety (hedges g =.46). A very small effect size was obtained using the STAI (hedges 
g=.15) which is surprising given its widespread usage in medical research and the large effect 
size reported by Mok (2003). Small effects were observed using numeric and visual analogue 
scales to measure of pain (hedges g=.37). The McGill pain questionnaire was only used to assess 
pain in one study (two outcome measures) and the effect size is very small (hedges g=.05), 
perhaps as a result, meaning it is difficult to draw comparisons between this outcome and other 
tools used to measure pain. Figure 8 represents the 95% confidence intervals and effect sizes for 
each study and also displays the effect sizes obtained using each outcome measurement tool.
vi!) Relaxation based interventions
vii.i) Baseline characteristics
vii.i.i) Patients
Four studies (Mackey, 2010; Faymonvilie, 1997; Moon, 2001; Frank, 2007) used relaxation based 
interventions during surgery alone to look at the effects on intra-operative anxiety and pain; a 
further study used a relaxation based intervention in comparison with TAU and audiovisual 
intervention (Cruise, 1997). The sample sizes ranged from 60 to 91 to give a total of 355 
participants, with ages ranging from 18-80. Four studies included both male and female 
participants (Mackey, 2010; Faymonvilie, 1997; Cruise, 1997 & Moon, 2001), while 1 study 
(Frank, 2007) enrolled only females. No studies recruited men only.
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i.ii) Interventions and surgeries 
Studies using relaxation based interventions were conducted with patients undergoing the 
following surgeries: ophthalmic surgery (n=2), breast biopsy (n=l), molar removal (1) and 
elective plastic surgery (n=l). Relaxation-based interventions included touch (n=2), hypnosis 
(n=2) and relaxing suggestions (n=l). See table 1 for an overview.
i.iii) Outcome measures
Three of the 5 studies (Mackey, 2010; Faymonvilie, 1997; Frank, 2007) investigated the impact 
of relaxation based interventions on pain and all studies with the exception of 1 (McKay, 2010) 
assessed intra-operative anxiety. The assessment tools used by each study in this category are 
displayed in table 4.
vii.il) The impact of relaxation based interventions during surgery
I
Figure 9. Bar chart to show whether the 
Relaxation based intervention studied 
improved intra-operative patient 
experience
Figure 10. Bar chart to show the number o f outcome 
measures that were significantly different to 
TAU
Three out of 5 studies (60% Mackay, 2010; Faymonvilie, 1997; Moon, 2001) reported that 
relaxation based interventions improved patient experience compared to TAU (Figure 9). The 
remaining 2 studies (40%; Frank, 2007; Cruise, 1997) reported that relaxation based 
interventions added no benefit. Of the 12 measurements of intra-operative patient experience.
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7 were significantly better in intervention groups compared to TAU groups (58%). No significant 
benefits were found on the remaining 5 outcome measures (42%).
vi.ii.i) Effect sizes for relaxation based interventions
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The effect sizes reported ranged from -.39 (Cruise, 1997) to 1.38 (Cruise, 1997). The largest 
effect size was found by Cruise et al, using relaxing suggestions measuring anxiety (nervousness) 
on VAS. Interestingly the smallest effect size was also found in this study, when using the STAI to 
measure anxiety. A negative effect size indicates that the effect was in favour of the control 
rather than intervention group. It was not possible to calculate the effect size for 3 outcome 
measures (Faymonvilie, 1997; Faymonvllle, 1997, Moon, 2001) as the necessary data was not 
reported (Table 3). When the effect sizes were pool for each outcome measure used by studies 
employing relaxation based interventions, medium to large effect sizes were obtained on the 
following measures; pain NRS (hedges g=.94), anxiety VAS (hedges g = .78). Medium effects 
were found using heart rate (hedges g=.67) and a small effect was found using a VAS to measure 
pain (hedges g =.22).
Summary of results
• Non pharmacological, intra-operative psychologically based distraction interventions are 
effective in reducing patient reported pain and anxiety during surgery.
• Relaxation based interventions may be more effective than audiovisual interventions.
5. Discussion
Although limited reviews have been conducted into the effects of intra-operative psychological 
interventions, a number of reviews have looked at the effects of psychological or distraction 
based interventions during the peri-operative period as a whole (Bradt, Dileo & Shim, 2013; De 
Jong, Middelkoop; Uman et al, 2008, Niilson, 2008) and this review largely concurs with previous 
findings,. However, this review contained a higher percentage of studies in which the 
intervention provided no significant benefit to TAU. One reason for this difference could be the 
population types included in each review. As in previous reviews, many different types of 
surgery were included in the current analysis. The uniting factors were that all surgeries were 
considered minor and were conducted under local anaesthetic, on an outpatient basis. The 
samples included in Niilson (2008) and Bradt, Dileo and Shim, (2013) reviews included in­
patients and those undergoing major surgeries and excluded dental patients. All patients in de
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Jong, Middelkoop, Faber and Vanleoy's (2007) review were undergoing treatment for burns, 
while Uman et al's (2008) patients were children and adolescents, none of which received local 
anaesthetic. The differences in the populations included could go some way to explaining the 
differences in outcomes observed; equally the timing of the interventions could be the variable 
responsible for the differences. Further research is needed to fully understand the impact that 
the timing of the intervention has on patient experience.
Clearly, psychological interventions can improve patient experience, but are not always 
successful at doing so. Relaxation based interventions appeared to be more effective than 
audiovisual interventions, however firm conclusions cannot be drawn however due to the 
disparity in numbers of studies in each category and the methodological flaws of the studies 
involved. What is important to take from this review is that only 2 of the 53 outcome measures 
reported (4%) indicated that interventions were detrimental to intra-operative experience. 
While these differences were not statistically significant, they highlight the importance of 
individual differences and the fact that not every patient will benefit or appreciate the addition 
of an intervention to their surgical experience.
I) Summary
While intra-operative distraction techniques did not unanimously improve patient experience in 
terms of pain and anxiety across the board for different populations or surgeries, neither did 
they negatively impact patient experience to any significant degree. No evidence was found to 
stop using intra-operative interventions but there is a need for more research into the use of 
relaxation based interventions for pain and anxiety management during conscious surgery, and 
for the effect of the timing of the intervention.
None of the interventions studied in this review required expensive equipment and were low 
cost and easy to administer. Some of the relaxation based interventions would require trained 
staff (hypnosis) yet others such as handholding would be free. While the effect sizes observed 
were small, the interventions were shown to be beneficial for patient experience and 
unobtrusive for medical staff. More evidence is needed to compare the impact of relaxation
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based and audiovisual interventions for pain and anxiety management during local anaesthetic 
surgery
ii) Methodological limitations
All available online and print databases were searched for studies to be included in the review 
and the reference lists of excluded and included studies were also scanned for potentially 
relevant studies. Despite the comprehensive search strategy, it is possible that some published 
or unpublished articles were not included, which could influence the direction of results found. 
Publication bias is also a potential threat, however a number of included studies reported non­
significant or inconclusive results, meaning publication bias risk may slight. Only studies 
published in English were included; this may have introduced an element of bias to the 
conclusions, however no studies were excluded on the basis of language, suggesting little 
evidence for a language bias.
The methodological quality of the studies reviewed was relatively high, however a number of 
studies failed to report information which would have been helpful in making a more informed 
quality assessment, for example power calculations or randomisation strategy details. It was not 
possible to calculate the standard mean differences and effect sizes for a number of studies due 
to the absence of necessary information. Had calculations for these studies been possible, the 
power and generalizability of this review could have been improved.
Finally, although the majority of studies employed the same pain and anxiety assessment tools, 
(VAS, NAS, STAI, heart rate) interventions within the same categories (audiovisual or relaxation 
based) followed quite different protocols and used very different kinds of stimuli. Therefore 
there are some difficulties concerning the pooling of the results in light of these differences. 
However the principles underlying each category were constant within each.
There was a large difference between the number of studies exploring the use of audiovisual 
and relaxation based intra-operative interventions. This made it difficult to draw meaningful and
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generalisable conclusions between the two intervention types. However the larger effect size 
and the smaller number of relaxation based studies, makes this finding revealing.
iii) Implications for future research
The results of this review have highlighted that psychological interventions implemented during 
surgery can have a positive impact on patient experience in terms of pain and anxiety 
management. Given the strength of the effects found for intra-operative relaxation based 
interventions, there is a need for more research into these types of intervention. The findings of 
this review indicate that relaxation based intervention may be especially useful in an intra­
operative context.
A range of variables could have affected the outcomes of the review and the methodological 
issues arising from the included studies have already been noted (lack of blinding, 
heterogeneous samples, unbalanced intervention categories). Other variables that may affect 
surgical anxiety and pain are more personalised. Gender, previous surgical experience, the 
meaning and expectations attached to the surgeries and attitudes towards the interventions are 
all likely to have an impact. Given that conscious surgery has been associated with feelings of 
helplessness and a general loss of control -  allowing participants some choice over the intra­
operative intervention they receive may also have an effect. Further research exploring the 
impact of these psychological variables, in addition to the different intervention types would 
make for an interesting analysis.
Finally to overcome the differences in the different types of intervention included in each 
intervention category, a large scale randomised controlled trial comparing the effects of a range 
of interventions, both relaxation and audiovisual based is needed to provide further, controlled 
evidence as to which type of intervention may be the most efficacious for pain and anxiety 
management during surgery.
iv) Implications for nursing
The effect of psychological interventions on intra-operative pain and anxiety appears to not yet 
be fully understood. This review included several studies that found psychological interventions
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improved patient experience over treatment as usual, several that found that it added no 
benefit and others which proved inconclusive. It is important not to overlook the two studies 
that found the additional of an intra-operative intervention was in fact detrimental to patient 
experience. Despite the inconsistencies observed, this review supports the use of both 
audiovisual and relaxation based intra-operative interventions, with a preference for relaxation 
based interventions.
6. Conclusions
30% of all studies found that intra-operative interventions improved patient experience. 20% 
were inconclusive and 50% reported that interventions provided no benefit over treatment as 
usual.
The size of the effect found when all studies were analysed proved to be small (Hedge's g=.29). 
When all outcomes were considered, relaxation based interventions showed an effect size of .51 
compared to .28 from the audiovisual interventions.
When the analysis was broken down by pain and anxiety assessment tools, relaxation based 
interventions continued to show stronger effects than audio-visual interventions. This suggests 
that relaxation based interventions may be more effective than audio-visual interventions. 
However a number of factors, including unbalance numbers of each type of study, mixed 
surgical types and a lack of blinding means that firm conclusions cannot be drawn from these 
results alone. This finding is interesting given the higher volume of research included in the 
review focusing on audio-visual interventions. The strength of research in this review suggests 
that relaxation based interventions could be a useful tool for managing intra-operative anxiety 
and that more research into this type of intervention is warranted.
7. Towards an understanding of patients' experience of minimally invasive varicose vein 
surgery under local anaesthetic
The systematic review in this chapter demonstrated that non-pharmacological intra-operative 
distraction based interventions can be effective for the reduction or management of intra­
operative anxiety and pain during conscious surgery. The mixed findings that emerged suggest 
that more research is needed to enable firm conclusions to be drawn regarding most effective
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type of intra-operative intervention for improving patient experience. The results of this study 
suggest that relaxation based interventions may be more effective than those based on the 
provision of audiovisual stimuli which indicates that there may need to be an interpersonal 
element within an intervention for it to have the greatest impact. From these findings, the 
subsequent chapters in this thesis will explore a range of intra-operative distraction based 
interventions for their efficacy for pain and anxiety management in a conscious surgery context. 
The next chapter will outline the results of a randomized controlled trial exploring the impact of 
intra-operative hand reflexology on patient reported pain and anxiety in comparison with 
treatment as usual.
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Chapter 3 
Study 2
Randomised Controlled Trial to Explore the Impact of Intra-operative 
Hand Reflexology on Patient Reported Pain and Anxiety
1. Overview
The systematic review reported in the previous chapter indicated that relaxation based 
interventions were more effective than audiovisual interventions for pain and anxiety 
management when used intra-operatively during elective outpatient surgery conducted under 
local anaesthetic.
Reflexology is one form of relaxation based intervention that has received minimal attention in 
the existing literature for use in an intra-operative setting. The research included in the 
literature review in chapter 1 indicated that reflexology could be a useful adjunct to medical 
treatment. Based on the results of the literature review, and the results of the systematic review 
this chapter will outline the results of a randomised controlled trial designed to explore the 
impact of a session of intra-operative hand massage on patient reported anxiety and pain for 
patients undergoing minimally invasive varicose vein surgery under local anaesthetic on an 
outpatient basis.
2. Introduction
The literature outlined in chapter 1 described how anxiety is more than Just unpleasant for 
patients. A consistent relationship has been observed between surgical anxieties, pain during 
and after surgery (Carr, Thomas, & Wilson-Barnet, 2005) increased analgesic requirements 
(Powell et al, 2011) and delayed recovery (Mavros et al 2011). Anxiety and pain perception are 
determined through evaluations of sensory, affective and cognitive information (Melzack & 
Torgerson,1971; McCaul & Malott, 1984; Melzack & Katz, 2004).
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According to The Gate Control Theory (Melzack & Katz, 2004), pain perception is determined by 
the balance of activity in large and small nerve fibres, carrying non-nociceptive and nocipective 
information respectively, through the spinothalamic tract to the brain. Increasing activity in 
large nerve fibres, by increasing non painful tactile stimulation "closes the gate" by activating 
the inhibitory interneurons which block projection of painful sensations to the brain. Changing 
the way we think or feel, through distraction and relaxation, also serve to decrease pain 
perception as a result of descending messages from the brain. Thus if we are able to change a 
patient's perception of their environment and the situation that they find themselves in, their 
pain and anxiety responses should decrease.
Distraction also alters gate input. Through cognitive refocusing, distraction diverts attention 
from pain to more pleasant stimuli, thus reducing pain related distress and anxiety. The use of 
distractions such as comforting words (Adams & Field, 2001), music (Cooke et al, 2005), audio­
visual stimuli (Man & Yap, 2003) and touch (Kim et al, 2001) have been found to reduce patient 
reported pain and anxiety when used before, during or after surgery. Comparatively few studies 
have examined the effects of intra operative non-pharmacological interventions on anxiety and 
pain perception during conscious surgery.
Hand reflexology, a form of massage is a simple, low cost intervention that has been used to 
lower anxiety in many contexts for many years (Fellowes & Wilkenson, 2004; Gunnarsdotti & 
Jonsdottir, 2007). Intra-operative hand reflexology may promote relaxation and provide a 
distraction from the anxiety and pain associated with conscious surgery. Kim, Cho, Woo and Kim 
(2000) examined the effects of preoperative hand massage on post-operative anxiety, measured 
via self-report and physical indicators including heart rate. They concluded that a 5 minute 
preoperative hand massage significantly decreased post-operative anxiety for patients 
undergoing cataract surgery under local anaesthetic. In addition, a recent randomised 
controlled trial found that foot reflexology was effective in reducing post-surgical anxiety 
experienced by coronary artery bypass surgery patients (Bagheri-Nesam et al, 2014). We 
hypothesized that the increase in large nerve fibre activity caused by reflexology would diminish 
pain perception as a greater proportion of the information received by the dorsal horn would 
come from large, rather than small fibres. This research will be amongst the first to investigate
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the pain and anxiety reducing effects of intra-operative hand reflexology during office based 
vein surgery under local anaesthetic, in comparison with treatment as usual.
This research was conducted in a private clinic in Guildford which specialises in the treatment of 
venous conditions. The participants in this research all received minimally invasive treatment for 
varicose veins under local anaesthetic. Varicose veins are swollen and enlarged veins that are 
often visible through the surface of the skin. They develop when the valves that control the flow 
of blood through the veins fails to work properly. This means that blood is not passed efficiently 
through the veins but instead pools and collects in the vein, causing it to develop its 
characteristically swollen and enlarged appearance. To date, there is no method of fixing these 
faulty valves meaning that treatment centres around the removal of veins with faulty valves, 
rather than the repair. Traditionally, veins would have been removed surgically in a process 
known as "stripping". This procedure would be conducted under general anaesthetic. An 
incision would be made in the groin and another further down the leg, usually around the knee 
or ankle. A thin wire would then be passed through the two incisions, along the vein and the 
vein would then be "stripped" out. This procedure can lead to much post-operative discomfort 
and recovery can take quite some time. In contrast, the procedures utilised in this research are 
conducted on a minimally invasive basis. These treatments are conducted using ultrasound 
guidance under local anaesthetic and are associated with less post-operative pain, faster 
recoveries and less recurrence of varicose veins.
The following types of minimally invasive procedures used in this research:
i) Endovenous laser Ablation (EVLA)
Endovenous laser ablation is conducted under local anaesthetic and ultra-sound guidance. 
Multiple local anaesthetic injections are required to numb the leg, following which the vein is 
sealed using a laser. A fine laser fibre is passed up into the vein and then fired. As the laser is 
fired, the laser and surrounding sheath are pulled back down through the vein, closing it 
permanently.
ii) TransLuminal Occlusion o f Perforators (TRLOP)
The term TRLOP refers to TransLuminal Occlusion of Perforators, which is another type of 
minimally invasive treatment. It is similar to EVLA in that it is conducted under local anaesthetic
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and guided by ultrasound sonography. EVLA is used to treat varicose veins that are running in 
the superficial fat of the body, almost parallel to the skin, which are wide and relatively long in 
length. In comparison, TRLOP is used to treat veins that are very small or very short, that are 
known as perforators which take blood from the veins close to the skin (superficial veins) to the 
deep veins within the muscle. Both procedures last between 45 and 60 minutes depending on 
the frequency of veins with broken valves and whether 1 or 2 legs are to be treated
Hi) Phlebectomies
A phlebectomy procedure is the removal of the varicose veins that have been treated by EVLA 
or TRLOP. Again this procedure is conducted under local anaesthetic under ultrasound guidance. 
During this procedure, very small incisions are made in the leg and a small phlebectomy hook is 
inserted into the treated veins which then pulls them out.
3. Aims
• To assess the impact of intra-operative hand reflexology on patient reported intra­
operative pain in comparison with treatment as usual
• To assess the impact of intra-operative hand reflexology on patient reported intra­
operative anxiety in comparison with treatment as usual
• To assess the impact of intra-operative hand reflexology on patient satisfaction with 
treatment in comparison with treatment as usual
4. Design
A non-blinded prospective randomised controlled trial with one experimental conditions and a 
control condition receiving treatment as usual (TAD).
5. Methods
i) Setting All participants in this research were recruited from a private venous clinic in 
Guildford which specialises in the treatment of varicose veins using minimally invasive 
techniques under local anaesthetic. Data was collected between February 2013 and February 
2014.
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ii) Sample size
The software package G-power was used to conduct a prior power analysis to calculate the 
number of participants needed for each randomised controlled trial. In the first RCT, exploring 
the use of hand reflexology 86 participants were required to detect an effect size of 0.3 at 90% 
power. To allow for drop outs, the target sample size was 100. One hundred participants were 
recruited to this trial. The study population had a mean age of 47.65 years, 87% of the sample 
were female and 13% were male. Participant recruitment, allocation and follow up is outlined in 
figure 1.
iii) Patient selection
All new patients at the clinic were invited to take part in the research, information sheets were 
posted to potential participants along with standard pre-procedure information. 118 patients 
were assessed for eligibility.
iv) Inclusion criteria
To be included in the research, participants were required to meet the following inclusion 
criteria: aged between 18 and 80, receiving endovenous thermal ablation (endovenous laser or 
endovenous radio frequency ablation) and/or phlebectomy for the treatment of varicose veins, 
good understanding of written and spoken English and the ability to provide informed consent. 
100 participants meeting these criteria were consented and randomised into the study.
v) Exclusion criteria
Reasons for exclusion included the presence of leg ulcers, receiving microsclerotherapy or foam 
sclerotherapy treatments, being unwilling to enter into the randomisation process and arriving 
late at the clinic. The decision to exclude participants with leg ulcers was taken as previous 
research (Gonzalez-consuegra & Verdu, 2011) indicated that the lived experience of both pre, 
intra and post-operative factors for patients with leg ulcers was likely to be qualitatively 
different to patients with varicose veins. This was due to a number of factors including the 
impact of their venous symptoms on their quality of life (both for themselves and for their 
families) the meaning that they attached to their symptoms and to treatment and the 
differences in the recovery process for patients with and without ulcers. Patients receiving
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microsclerotherapy and foam sclerotherapy were excluded as these procedures are not 
conducted under local anaesthetic and are more superficial procedures than the other 
endovenous procedures included in this research. There is also a body of evidence that reported 
that sclerotherapy (both micro and foam) are perceived as less painful than the other 
procedures included (Rasmussen et al, 2011). In order to keep disruption to the clinic at a 
minimum, patients who arrived late to the clinic were excluded as the completion of the 
baseline questionnaires would have delayed their treatment further. This would have had a 
knock on effect for the rest of the operating list scheduled for that day.
vi) Randomisation
For practical reasons, participants were allocated to conditions by the day that they arrived at 
the clinic. Randomisation was therefore completed on a block basis, with the day of surgery, and 
the presence of absence of the reflexologist determining the condition to which the participant 
was allocated.
E n ro llm e n t Ass essed fo r  e lig ib il ity  (n = 1 3 7 )
A llocation  % Random ized (n= 100)
Follow uo
Ref I exology  
(n = 5 0 )
C ontro l
(n = 5 0 )
Lost to  fo i I ow  
up;
(n=0)
To ta l (n = 50 )
Lost to  fo l lo w
u p :
T o ta l (n = 5 0 )
(n=0)
Excluded (n -3 7 )
E N o t m eetin g  Indusion criteria(n=20) 
0  D eclined to  partid p ate (n =  7)
0  I n s u ffid e n tt im e to  com piete
Figure 1. Flow chart to show  the enro lm ent, a llocation  and  fo llo w  up o f  partic ipants
105
v) Ethics
This study received favourable approval from the National Health Service, South East Coast 
Research Ethics Committee. This trial was registered on clinical trials.gov (NCT01663025).
vi) Baseline Measures
Baseline variables in this study were collected using a brief questionnaire which was completed 
by participants in the waiting are of the clinic before they went into the operating theatre for 
surgery (appendix C). The researchers were conscious of keeping the length of this 
questionnaire to a minimum to avoid overburdening participants who were likely to be at least 
slightly anxious at this stage of their operative experience. A reliability analysis of the tools used 
in this research can be found in the next chapter (section iv.vi -  reliability analysis).
vi.i) Demographic variables -  participants reported their age, occupational status and ethnic 
origin. This data was included to allow us to be sure that all intervention groups were as similar
as possible, and that the randomisation to experimental arms had been successful. This meant
that any differences between groups could not be attributed to demographic variables, such as 
gender or age, rather than the interventions being investigated (Yilmaz et al, 2011; Mitchell, 
2013). It was also necessary to collect this information to provide a full description of the 
sample's characteristics and to be able to explore whether any of these demographic variables 
had a unique relationship with intra-operative or post-operative outcome variables.
vl.ii) Treatment history -  participants were asked to indicate whether they had previously 
received any treatment for their varicose veins, and if so what this entailed and where it took 
place. Previous research indicated that it was important to know whether participants had 
received any prior, similar treatment to the current surgery as this may have affected their 
expectations, attitudes, emotional reaction to or recovery from the upcoming surgery (Jafar & 
Khan, 2009; Ebirim & Tobin, 2010).
vi. iii) Treatment type -  The type of treatment that the participant received was also recorded, 
the treatment options were: Endovenous laser ablation (EVLA), EVLA & TransLuminal Occlusion
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of Perforators (TRLOP), or phlebectomies. It was felt that it was important to include treatment 
type in the analysis so that it would be possible to analyse whether the type of treatment 
received had any impact on intra or post-operative factors. In addition, some research has 
indicated that certain types of treatment may be more painful than others (Lattimera et al, 
2012). Therefore it was decided that it was important to include this information so that we can 
be sure that our randomisation had been successful and the different treatment types were 
equally distributed across the interventions.
vi.iv) Quality o f life: The Aberdeen Questionnaire (Smith, Garratt, Guest, Greenhaigh, & Davies, 
1999) was developed to provide a measure of quality of life specifically for varicose vein 
patients. This tool was found to be more sensitive to small, but significant changes in health 
status and asks about aspects of health and recovery that are specific to patients with varicose 
veins. An amended version of this measure was used to assess the severity and impact of 
symptoms related to varicose veins experienced. In the severity of symptoms section of this 
questionnaire, participants were asked to rate the extent to which they experienced the 
following common symptoms associated with varicose veins on a scale of 1 (not at all) to 5 
(severely); itchiness, discoloration, rash/eczema, swelling and skin ulcers. For the impact of their 
symptoms, participants rated how often they experienced the following as a result of their 
symptoms on a scale of 1 (never) to 5 (all the time): taking painkillers, wearing support 
stockings, influencing your choice of clothing, interfering with your leisure activities and 
interfering with your daily activities. Health care professionals are becoming increasingly 
interested in patient reported outcomes, in particular quality of life. Indeed, varicose vein 
surgery has become one of four surgeries to be included in the NHS's Patient Reported Outcome 
Measures Survey (NHS, 2013). In addition, the intention of this research was to find ways to 
improve patient experience both during, and after surgery as a result of anxiety reduction and 
the associated physiological benefits described in the literature review. Also, from a 
psychological perspective the researchers were very interested in the impact that surgery had 
on the patient's quality of life, regardless of whether the treatment would be classified as a 
success by the surgical team. Quality of life was deemed to be the most important surgical 
outcome from the patient's perspective, hence its inclusion in this questionnaire.
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vi.v) Health rating- participants completed elements of the SF36 (Ware & Sherbourne, 1992) to 
provide a measure of their general health over the last two weeks. Participants were asked to 
describe their health over the last 2 weeks from 1 (poor) to 5 (excellent). Participants were 
asked to rate how true the statement "my health is excellent" was to them on a scale of 
l(definitely false) to 5 (definitely true). This measure was included to allow comparisons 
between patient reported health before and after surgery.
vi.vi) Impact on activities o f daily living -  in order to assess whether the extent to which 
participant's symptoms influenced their activities of daily living, participants were asked to 
indicate the extent to which their health had limited them on a list of daily activities over the 
last 2 weeks from 0 (not limited at all) to 3 (limited a lot). The activities of daily living measured 
were on a scale of how much effort they would require from demanding activities (sport) to 
every-day activities (bathing and dressing yourself). Participants were asked to rate the impact 
of their symptoms on the following activities: Vigorous activities (sport), moderate activities 
(hoovering), lifting or carrying groceries, climbing several flights of stairs, climbing one flight of 
stairs, bending, kneeling or stooping, walking more than one mile, walking a short distance and 
bathing or dressing yourself. Scores on this scale were numerical ranging from 0 to 27.
vi.vii) Anxiety
Numeric rating scale: an 11 point numeric rating scale (NRS), from 0 (no anxiety) to 10 (worst 
anxiety imaginable) was also included to enable participants to indicate how anxious they were 
feeling about their upcoming surgery. Using the numeric rating scale, participants were asked to 
circle the number that best represented their response to the following question: "How would 
you rate any anxiety you may currently be feeling?". Numeric rating scales are simple but useful 
tools that have been shown to be very effective in measuring anxiety in a pre and post-test 
context such as this. The literature review in chapter 1 of this thesis will expand upon the links 
between pre and intra-operative anxiety, pain perception and delayed surgical recovery.
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vii) Intra-operative interventions
Treatment as Usual - Control participants received TAU from the surgeons and medical staff. 
The theatre staff ensured that all interaction with the patient was kept to a minimum during the 
administration of anaesthetic and surgery itself.
Hand reflexology -  participants met with the reflexologist after providing consent and 
completing the baseline questionnaires. Hand reflexology was administered by a qualified 
reflexologist. The session of reflexology began once the participant was comfortable in the 
operating theatre, before the start of the analgesic injections and continued until the procedure 
was complete and the participant was ready to leave theatre.
vii!) Outcome Measures 
vlii.i) immediately after surgery
In order to assess the intra-operative pain and anxiety experienced by participants during 
surgery, it was decided to collect this information immediately after surgery rather than during 
the surgery itself. This decision was based on both practical and theoretical considerations. 
From a practical standpoint standardising the exact time at which pain and anxiety 
measurements were taken would have been extremely difficult. While the majority of painful 
sensations were likely to be experienced during the administration of the local anaesthetic 
injections at the start of treatment, the researchers wanted to obtain a measure of the intra­
operative pain and anxiety experienced over the treatment as a whole. Unless it was possible to 
standardise the timing of the pain and anxiety measurement collections, it would be very 
difficult to draw conclusions from this data. It would also have been an additional burden on 
nursing staff, who already each had a role to play in the operative processes. From a theoretical 
standpoint, bringing participant's attention to the current pain and anxiety they may be 
experiencing may distort, rather than reflect their experiences as we would be asking them to 
divert their attention towards, rather than away from those unpleasant sensations. Therefore it 
was decided to collected retrospective measures of patient anxiety and pain to minimise the 
burden on nursing staff and to ensure that patient experience was not worsened by asking
participants to focus on and evaluate their pain and anxiety during the intra-operative period.
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Therefore participants completed a brief questionnaire in the recovery room (appendix D), 
immediately after their surgery to collect the following measures:
Primary Outcome Measure 
viii.il) Pain
The McGill Pain Questionnaire (SF-MPQ, (Katz & Melzack, 2011; Melzack, 1975) was used to 
quantify the sensory, affective and evaluative elements of pain. The short form of this tool (SF- 
MPQ) measures pain intensity (present pain index, PPI) and utilises a visual analogue scale 
(VAS). The SF-MPQ is highly correlated with the full MPQ in post-surgical populations (Katz & 
Melzack, 2011). This tool was chosen for a number of reasons. It is extremely widely used in the 
current literature which will enable meaningful comparisons to be drawn between the results of 
this research and other studies which have investigated the use of pre, intra or post-operative 
distraction based interventions for pain management. The multifaceted nature of this tool and 
the subjective and complex nature of pain means that several aspects of pain can be measured. 
The duration of intra-operative pain experienced will be assessed by asking participants to 
indicate whether the intra-operative pain they experienced was brief, intermittent or 
continuous.
Numeric rating scale: The use of the numeric rating scale will allow us to compare between 
participants and interventions the intensity of pain experienced. By giving fixed, descriptive ends 
to the scale ie reminding participants that a score of 0 indicates that they experienced no pain 
whatsoever, and a score of 10 indicates the worst pain imaginable, should help to overcome the 
difficulties associated with the subjective and individual understandings of the level of pain that 
constitutes each score on the scale. While there is no guarantee that a pain score of say, 5 is 
quantifiably similar for each patient, giving reference points at each end of the scale should help 
to minimise these inter-rater discrepancies.
Secondary outcome measures
viii.ili) Anxiety
The 11 point numeric rating scale were repeated.
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viii.iv) Treatment satisfaction
On a scale of 1 (very dissatisfied) to 5 (very satisfied) participants rated their satisfaction overall 
and in terms of specific areas of treatment including communication with staff, the level of care 
received, explanation of the procedure, discomfort during the procedure and pain management. 
Breaking treatment satisfaction down in this manner meant that it would be possible to identify 
differences across conditions with different elements of satisfaction to facilitate the 
identification of aspects of each intervention which participants may or may not appreciate. It 
will also be helpful in identifying any areas of current clinical practice that, from the patient's 
view point could stand to be improved, for example the explanation of the procedure.
6. Data Analysis
The data was analysed in SPSS version 20 and was screened for missing data and outliers. The 
baseline and demographic characteristics of the same were analysed to assess whether there 
were any significant differences in baseline factors between the two groups. The results of this 
analysis are shown in table 1.
Data was then analysed to assess the impact of the interventions on the key outcome measures 
of intra-operative pain, intra-operative anxiety and satisfaction with treatment. Independent 
samples t tests were used to assess whether there were any significant differences between the 
intra-operative pain, intra-operative anxiety and satisfaction reported by participants in each 
condition. Fishers exact tests were used to assess whether there were any differences in the 
sensory or evaluative elements of pain experienced by participants in each condition. These 
were chosen over Chi square tests as the expected frequencies in some cells were less than 5.
7. Results
Demographic and baseline variables of participants in each condition are displayed in Table 1. 
No significant differences were observed between the groups at baseline. The study population 
had a mean age of 47.65 years, 87% of the sample were female and 13% were male.
I l l
Table 1. Demographic and baseline characteristics o f  the sample
Control
N=50
Reflexology
N=50 T
test statistic 
X ' P
M ean age (sd) 47.82  (11.4) 47.48  (12.8) .14 .89
M ale /Fem ale 7 /4 3 6 /4 4 .088 .76
W hite  (%) 45 (90%) 43 (86% ) 1.58 .66
Black (%) 2 (4%) 3 (6%)
Asian (%) 2 (4%) 1 (2%)
O th e r{%) 1 (2%) 3 (6%)
rocedure (%) EVLA + /-  Phlebectomy 14 (28%) 16 (32%) .68 .71
EVLA &  TRLOP + /-  Phlebectomy 10 (20%) 7 (1 4 % ) .52 .31
Phlebectom y alone 26 (52%) 27 (54%)
B ilateral/unilateral 1 2 /3 8 9 /4 1
M ean Aberdeen Questionnaire (SD) 16.8 (5 .63) 15.2 (5.56) 1.40 .16
M ean P re-treatm ent anxiety NRS (SD) 5 .14  (2 .07) 4 .48  (2 .09) 1.57 .17
i) Outcome measures
Once it had been confirmed that there were no significant differences between participants in 
the reflexology condition and the treatment as usual condition, the tests of difference described 
above were conducted to investigate whether there were any significant differences in ratings 
of intra-operative pain, intra-operative anxiety and satisfaction with treatment between the two 
conditions. The results of these analyses are displayed in table 2.
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Table 2. Intro-operative pain and anxiety and satisfaction with treatment
Control
N=50
Reflexol
ogy
N=50
 ^ Fishers 
exact
Df P
Cohen's d 
(Cramer's V)
a. A nx ie ty  +Num eric Rating Scale- 
NRS (SD)
5.0
(2.31)
3 .24
(2.22)
3 .8 8 * * * 98 <.001 .78
b.Pain Num eric Rating Scale (sd)
4 .22
(1.97)
3 .44
(2.06)
1.93 98 .056 .38
Brief (%)
24
(48% )
36
(72%)
6 .3 2 *
2 .04
(.26  small to  
m edium )
In term itten t (%)
22
(44%)
13
(26%)
Continuous (%) 4  (8%) 1 (2% )
No pain (%) 1 (2%) 1 (2%) 1.44 4 .89 (.10  small)
M ild (%)
14
(28% )
17
(34%)
Discomforting (%)
28
(56% )
26
(52%)
Distressing (%) 6 (12%) 4  (8%)
Horrible (%) 1 (2%) 2 (4%)
Excruciating (%) 0 0
C urrent Pain NRS (SD)
1.00
(1.22)
.82
(1.30)
.71 98 .48 .14
c. Overall satisfaction NRS(SD)
4.44
(.54)
4 .56
(.54)
-1.1 98 .27 -.20
Satisfaction w ith  communication  
w ith  s taff (SD)
4 .76
(.53)
4 .80
(.45)
-.67 98 .50 .13
Satisfaction w ith  level o f care 
received
4 .88
(.38)
4 .88
(.32)
.03 98 .97 .01
Satisfaction w ith  explanation o f  
the  procedure
4.53
(.61)
4 .56
(.64)
-.46 98 .64 .09
Satisfaction w ith  pain m anagem ent
4.41
(.76)
4 .62
(.46)
-1 .4 98 .14 .28
Satisfaction w ith  pain discom fort 
during procedure
4.08
(.90)
4 .22
(.73)
-.85 98 .39 .17
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i.i)Primary outcome measure: Pain
Numeric rating scale
No significant differences were found between the pain reported by participants who received 
treatment as usual and those who received intra-operative reflexology (t (98)=1.93, p=0.56). 
Reported pain was higher in the control than the reflexology condition but the mean difference 
of .78 did not reach significance.
Evaluation of intra-operative pain using the SFMPQ 
No differences were observed in the number of participants in each condition who described 
their overall pain experience during surgery, with the highest proportion of participants in each 
condition describing the pain as discomforting (56% control, 52% reflexology).
Description of intra-operative pain 
The fishers exact test revealed a significant difference between participant's ratings of the 
duration of intra-operative pain (p=.03). Figure 1 shows the differences in ratings of pain 
duration between the conditions. In the reflexology condition, more participants reported that 
the pain they experienced was brief (72%) than those in the control condition (48%). Also more 
participants in the control condition reported that intra-operative pain was intermittent (44%) 
than participants in the reflexology condition (26%). There was no significant difference 
between the number of participants that reported that pain during surgery was continuous, 
with 2% of reflexology participants and 8% of control participants falling into this category.
n 0  o f '  o f  p a i r #  « J u r - l r a o  s u r g w r - v
Figure 2. Number of participants in each condition that rated intra-operative pain as brief, 
intermittent or continuous.
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i.ii) Secondary outcome measures: intra-operative anxiety
The analysis revealed that anxiety, measured on a numeric rating scale, was significantly lower 
in the reflexology condition, than the control condition during surgery, (t (98)=3.88, p<.001). The 
mean difference in anxiety between the two conditions was 1.76 on the numeric rating scale.
i.iii) Satisfaction with treatment
No differences were observed on any measure of satisfaction between the control and 
reflexology groups.
Summary of results
• Significantly more participants in the reflexology condition reported that the pain they 
experienced during surgery was brief, than those who received treatment as usual.
•  Participants who received a session of intra-operative hand massage during minimally 
invasive varicose vein surgery under local anaesthetic reported significantly less anxiety 
than patients who received treatment as usual.
• No differences were found in patient satisfaction with treatment between participants 
who received hand reflexology or treatment as usual.
8) Discussion
Intra-operative hand reflexology was a beneficial adjunct to minimally invasive varicose veins 
surgery conducted under local anaesthetic. Significantly more participants in the reflexology 
condition reported that the pain they experienced during treatment was brief, rather than 
intermittent or continuous, than those receiving TAU. Participants who received hand 
reflexology during their surgery reported significantly lower intra-operative anxiety ratings than 
participants who received treatment as usual (TAU). No significant differences were found for 
satisfaction, which was probably due to a ceiling effect as mean satisfaction in the TAU condition 
was rated as 4.44 (on a 5 point scale).
The results of this RCT are in line with the theories of pain outlined in the literature review but 
are in contrast with a previous systematic review conducted by Ernst (2009) who explored the
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use of reflexology in a range of medical contexts (see chapter 1 section 4.iii.iii). Ernst's (2009) 
review of 18 RCTs concluded that there was sufficient evidence to support the use of reflexology 
in a medical context. However, a more RCT exploring the use of reflexology for post-surgical 
pain (Abbaspoor, Akbari & Najar, 2013) found that foot or hand reflexology was effective in 
lowering the pain ratings and analgesic requirements following caesarean section. This research 
also concurs with previous findings that touch and reflexology can be useful for managing 
anxiety in surgical patients (Kim, Cho, Woo & Kim, 2000; Fellowes & Wilkenson, 2004; Bagheri- 
Nesam et al, 2013. This RCT adds to the debate surrounding the effectiveness of reflexology for 
pain and anxiety management during conscious surgery. A potential explanation for the lack of 
evidence provided by the trials included in Ernst's (2009) review could be the inclusion of a 
range of surgeries. The range and variation in the pain and invasive natures of the surgeries 
included could have obscured the impact of reflexology.
The results of this RCT also reflect the emphasis on the importance of patient focused care in 
the local anaesthetic operating theatre (Mitchell, 2010). The present study is the first to 
conduct a direct and large scale investigation of the impact of the addition of hand reflexology 
to TAU during conscious surgery. Furthermore the naturalistic setting and continuity of nursing 
staff and reflexologist add to the strength of the findings.
It has been hypothesised that the benefits observed following reflexology are actually a function 
of the comfort and support received during the intervention rather a type of pain management 
(Ernst, 2009; Mcnamara, 1999; Trevelyan & Booth, 1994). In their review of patients' reasons 
for seeking complimentary therapies in addition to traditional medical practice, McCaffrey, Pugh 
and O'Conner (2007) noted that the "strong therapeutic relationship" with intervention 
providers might be what is contributing to the popularity and benefits of reflexology. Similarly, 
in their audit of the benefits of reflexology in Scottish hospices, Milligan et al (2002) noted that 
participants benefited not only from the reduced anxiety but also from the relationships and 
attention gained. While it is true that reflexology was popular among participants in this 
research, with high levels of satisfaction being reported, significantly lower anxiety and pain 
duration in comparison to TAU were observed. Thus it appears that the benefits of reflexology 
are two fold, helping patients to relax (with subsequent improvements on patient experience)
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and allowing them to feel cared for during unpleasant surgical experiences, demonstrating the 
role of social support and patient centred care.
I) Summary
This research has shown that the addition of intra-operative hand reflexology to treatment as 
usual during minimally invasive varicose vein surgery conducted under local anaesthetic lead to 
significantly lower reported anxiety and a significant reduction in participant's perceptions of 
the duration of their pain. This supports theories of pain that describe distraction as a useful 
tool for managing pain perception and also supports research which reports a link between 
increased anxiety and increased pain perception. The role of social support in anxiety and pain 
management has also been highlighted by this research.
ii) Methodological limitations
While the results of this study are promising, there are however some limitations to the study 
that need to be considered. First, it was not possible to blind the researchers to participant 
allocation due to nature of the reflexology intervention. Secondly, self-reported measures of 
anxiety and pain were utilised. These were chosen as they were considered less intrusive than 
more objective measures, which may raise patients' anxiety. Finally, measures of intra­
operative pain and anxiety were measured immediately after, rather than during surgery. In line 
with psychological theories of pain perception (Melzack & Torgerson, 1971;McCaul & Malott, 
1984; Melzack & Katz, 2004) it was predicted that intra-operative measures would have altered 
patients' experiences by drawing attention to their pain and anxiety thus exacerbating rather 
than reflecting their experiences. Such retrospective measures, however, may have a level of 
error.
iii) Implications for future research
The findings of this study have highlighted several avenues for future research. It would be 
interesting to explore the impact of reflexology on longer term outcomes such as wound 
healing, given the reduction in anxiety reported as a result of the intervention. Future studies 
could consider the inclusion of objective, physiological measures of anxiety such as cortisol. 
Given the benefits seen in response to the addition of hand reflexology to TAU during minimally
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invasive varicose vein surgery under local anaesthetic, the next section of this thesis will expand 
upon these findings to explore the impact of other, low cost interventions for the management 
of intra-operative pain and anxiety.
iv) Implications for practice
This research has demonstrated how the addition of distraction based interventions to standard 
practice during conscious surgery can significantly reduce the anxiety and pain reported by 
participants during unpleasant procedures. These initial findings suggest that the behaviour of 
the nurse and other individuals in the operating theatre during conscious surgery can have a 
large impact on the pain and anxiety experienced by patients.
9. Conclusion
In conclusion, the addition of intra-operative hand reflexology to minimally invasive surgery for 
varicose veins under local anaesthetic resulted in significant improvements in patient 
experience. Intra-operative anxiety ratings were significantly lower in the reflexology compared 
to TAU while the duration of pain experienced by participants was also shorter in the reflexology 
condition. These results support the use of intra-operative hand massage as a low cost adjunct 
to treatment as usual to improve patient experience during surgery under local anaesthetic.
10.Towards an understanding of patients' experience of minimally invasive varicose vein 
surgery under local anaesthetic
The number of surgical procedures conducted under local anaesthetic in the UK and worldwide 
is growing. Health care professionals must take steps to ensure that the anxiety associated with 
being conscious during surgery is managed in order to achieve optimal outcomes. This study 
suggests that intra-operative hand reflexology may be a useful adjunct to treatment as usual for 
minimally invasive varicose vein surgery to reduce patient anxiety and pain, at no detriment to 
patient's satisfaction with treatment. The benefits of social support and personalised attention 
have also been highlighted in this research. From this base, subsequent chapters in this thesis 
will explore the role of other, low cost intra-operative distraction techniques and their impact 
on longer term outcomes.
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Chapter 4 
Study 3: Part 1
Randomised controlled trial exploring the impact of intra-operative 
distraction techniques on patient reported anxiety and pain during
surgery
1. Overview
In chapter 3, the results of a randomised controlled trial were reported which explored the use 
of hand reflexology for the management of intra-operative pain and anxiety. The results 
indicated that intra-operative hand reflexology was an effective method of anxiety and pain 
management when used during minimally invasive varicose vein surgery. The study also 
confirmed that the type of minimally invasive varicose vein surgery conducted at The Whiteley 
Clinic was suitable for a larger scale randomised controlled trial to explore the impact of four 
different intra-operative distraction based interventions for pain and anxiety management. The 
RCT outlined in chapter 3 also demonstrated that the levels of pain and anxiety reported by 
participants during the procedure were suitable for use in this particular design and that the 
addition of intra-operative interventions to surgery did not pose too great an inconvenience to 
nursing staff or surgeons. As a result, this chapter outlines the results of a larger randomised 
controlled trial that explored the used of four different intra-operative interventions in 
comparison with treatment as usual for pain and anxiety management during minimally invasive 
varicose vein surgery under local anaesthetic in a private clinic.
2. Introduction
As outlined in the literature review in chapter 1, anxiety is a common response to all types of 
surgery (Taylor-Loughtnan, O'Brien, Lachapello, & Rangel, 1989) but the prospect of being 
conscious during local anaesthetic surgery in particular can be fraught with a range of specific 
fears and anxieties (Mitchell, 2003: Wetsch et al, 2009). Potential stressors include the sounds 
and sights of the operating theatre (Mitchell,2008) the prospect of feeling the surgeon's touch 
(Mitchell, 2009) and concerns surrounding anaesthesia (Sirin, Humphris, Sencan, & Firat, 2012). 
Possible explanations for preoperative anxiety include patient and environmental characteristics
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(Grieve, 2002). Not only is anxiety unpleasant for patients, but a consistent relationship has 
been observed between surgical anxieties, pain during and after surgery (Carr, Thomas, & 
Wilson-Barnet, 2005) increased analgesic requirements (Powell et al, 2011) and delayed 
recovery (Mavros et al, 2011). Anxiety and pain perception are determined through evaluations 
of sensory, affective and cognitive information (Matthews & Ridgeway, 2011, Melzack & 
Torgerson, 1971). Thus if we are able to change a patient's perception of their environment and 
the situation that they find themselves in, their pain and anxiety responses should decrease 
(McCaul & Malott, 1984). The theories of pain outlined in chapter 1 emphasise the interaction 
between mind and body and postulates that by changing reducing anxiety and promoting 
relaxation or turning boredom into engagement, pain and subsequently anxiety perception are 
inhibited (Melzack & Katz, 2004). Through cognitive refocusing, distraction diverts attention 
from pain to more pleasant stimuli, thus reducing pain related distress and anxiety (de G root et 
al, 1992). The use of distractions such as comforting words (Adams & Field, 2001), music (Cooke, 
Chaboyer, Schluter, & Fliratos, 2005), audio-visual stimuli (Man & Yap,2003) and touch (Kim, 
Cho, Woo, & Kim, 2001) have been found to reduce patient reported pain and anxiety when 
used before, during or after surgery. There appears to be little evidence comparing the effect of 
different distractions when used intra-operatively, and the results of studies 1 and 2 suggest 
that low cost non pharmacological interventions may be effective methods of pain and anxiety 
management.
The present study aims to expand upon previous research by comparing the impact of 
previously established interventions for pain and anxiety reduction to determine which are the 
most useful for reducing pain and anxiety during surgery conducted under local anaesthetic.
3. Aims
To evaluate 4 different intra-operative distraction techniques during minimally invasive varicose 
vein surgery under local anaesthetic, in comparison with treatment as usual (TAU) for their 
impact on:
• intra-operative pain
• intra-operative anxiety
• satisfaction with treatment
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4. Design
A non-blinded prospective randomised controlled trial with 4 experimental conditions and a 
control condition receiving treatment as usual (TAU). A randomised controlled trial was 
selected as the methodology for this investigation. The double blinded randomised controlled 
trial is widely regarded as the "gold standard" methodological approach (Concato, Shah & 
Horwitz, 2000). Due to the nature of the interventions to be studied, and the modifications 
required to the operating theatre for each intervention, it was not possible to blind researchers 
or participants to treatment allocation; therefore a non-blinded randomised controlled trial was 
chosen.
5. Methods
i) Location and timing of study
Patients in this study received the same surgeries as those outlined in the previous study; EVLA, 
TRLOP or phlebectomies (see description in chapter 3). All of these procedures are minimally 
invasive and are conducted under local anaesthetic with ultrasound guidance. This randomised 
controlled trial was also conducted within a private varicose vein clinic however data for this 
trial was collected from the Guildford branch of the clinic while data for study 2 was collected at 
the London branch. Data was collected between June 2012 and June 2013.
ii) Sample size
The software package G Power was used to calculate the necessary sample size for this 
research. To detect an effect size of .18 at 95% 380 participants were required. To allow for a 5% 
drop out rate at 3 month follow up, the target sample size was 400. A sample of n=407 
participants were recruited and randomised, 398 participants were included and of these 255 
(64%) completed the three month follow up. Mean age of participants was 52.69, 77.4% of the 
sample were female and 22.6% were male. Participant requirement, allocation and follow up is 
outlined in figure 1.
Hi) Patient selection
The first stage of the process for this trial was to send all new participants at the clinic a letter 
inviting them to take part in this research and an information sheet outlining the research aims
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and what participation would entail. This was sent to participants approximately Sweeks before 
their scheduled surgery to allow them sufficient time to read and consider the information. Four 
hundred and ninety four patients were assessed for eligibility. The researcher met with each 
new participant at the clinic to explain the research once more to answer any queries and to 
take informed consent from participants choosing to take part. Figure 1 displays the enrolment, 
allocation and follow up of participants throughout this research.
iv) Inclusion criteria
To be included in the research, participants were required to meet the following inclusion 
criteria: aged between 18 and 80, receiving endovenous laser ablation,TransLuminal Occlusion 
of Perforators and/or phlebectomy for the treatment of varicose veins, good understanding of 
written and spoken English and to be in a position to provide informed consent. Four hundred 
and four participants meeting these criteria were consented and randomised into the study.
vi) Exclusion criteria 
Reasons for exclusion included the presence of leg ulcers, receiving microsclerotherapy or foam 
sclerotherapy treatments, being unwilling to enter into the randomisation process and arriving 
late at the clinic. The decision to exclude participants with leg ulcers was taken as previous 
research (Gonzalez-consuegra & Verdu, 2011) indicated that the lived experience of both pre, 
intra and post-operative factors for patients with leg ulcers was likely to be qualitatively 
different to patients with varicose veins. This was due to a number of factors including the 
impact of their venous symptoms on their quality of life (both for themselves and for their 
families) the meaning that they attached to their symptoms and to treatment and the 
differences in the recovery process for patients with and without ulcers. Patients receiving 
microsclerotherapy and foam sclerotherapy were excluded as these procedures are not 
conducted under local anaesthetic and are more superficial procedures than the other 
endovenous procedures included in this research. There is also a body of evidence that reported 
that sclerotherapy (both micro and foam) are perceived as less painful than the other 
procedures included (Rasmussen et al, 2011).
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vi) R andom isation
Randomisation was achieved using a list of computer generated numbers. These were 
generated by a third party statistician and used to allocate participants to conditions well ahead 
of their arrival at the clinic, once an information sheet had been posted to them.
vii) Ethics
This study has received favourable approval from the National Health Service, South East Coast 
Research Ethics Committee and also the University of Surrey Ethics Committee. This trial was 
also registered on clinicaltrials.gov {NCT01508624)
Allocation
Follow Up
Enrollment
Analysis
DVD
(n=85)
Analysed
(n=80)
Music
(n=85)
Analysed
(n=84)
Analysed
(n=78)
Analysed
(n=80)
Analysed
(n=76)
Interaction
(n-81)
Control
(n=76)
Touch(stresbals)
(n=80)
R andom ized (n= 407)
A ssessed fo r elig ib ility  (n=494)
Lost to folow
Total lost 
(n=0)
(n=0)
Lost to folow
Incomplete
(n=3)
Total lost 
(n=3)
Total lost 
(n=0)
Lost to folow
(n=0)
Lost to folow
Incomplete
(n=1)
Total lost 
(n=1)
Incomplete 
(n=2) 
Discontinued 
(n=3) 
Total lost 
(n=5)
Lost to folow
E xcluded (n= 87)
Not meting inclusion criteria 
(n=54)
Declined to participate (n= 15 ) 
Insuficient time (n= 18 )
Figure 1. Consort d iagram  show ing tr ia l enro lm ent, a llocation , fo llo w  up and  analysis
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vi) Baseline measures
Predictor variables in this study were collected using a brief questionnaire which was completed 
by participants in the waiting are of the clinic before they went into the operating theatre for 
surgery. The researchers were conscious of keeping the length of this questionnaire to a 
minimum to avoid overburdening participants who were likely to be at least slightly anxious at 
this stage of their operative experience.
i) Demographic variables
Participants reported their age, occupational status and ethnic origin. This data was included to 
allow us to be sure that all intervention groups were as similar as possible, and that the 
randomisation to experimental arms had been successful. This meant that any differences 
between groups could not be attributed to demographic variables, such as gender or age, rather 
than the interventions being investigated (Yiimaz et al, 2011; Mitchell, 2013). It was also 
necessary to collect this information to provide a full description of the sample's characteristics 
and to be able to explore whether any of these demographic variables had a unique relationship 
with intra-operative or post-operative outcome variables.
ii) Treatment history
Participants were asked to indicate whether they had previously received any treatment for 
their varicose veins, and if so what this entailed and where it took place. Previous research 
indicated that it was important to know whether participants had received any prior, similar 
treatment to the current surgery as this may have affected their expectations, attitudes, 
emotional reaction to or recovery from the upcoming surgery (Jafar & Khan, 2009; Ebirim & 
Tobin, 2010).
Hi) Treatment type
The type of treatment that the participant received was also recorded, the treatment options 
were: Endovenous laser ablation (EVLA), EVLA & Transluminal Occlusion of Perforators (TRLOP), 
or phlebectomies. It was felt that it was important to include treatment type in the analysis so 
that it would be possible to analyse whether the type of treatment received had any impact on
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intra or post-operative factors. In addition, some research has indicated that certain types of 
treatment may be more painful than others (Lattimera et al, 2012). Therefore it was decided 
that it was important to include this information to be sure that the randomisation process had 
been successful and that the different treatment types were equally distributed across the 
interventions.
iv) Quality o f life
The Aberdeen Questionnaire (Smith, Garratt, Guest, Greenhaigh, & Davies, 1999) was 
developed to provide a measure of quality of life specifically for varicose vein patients. This tool 
was found to be more sensitive to small, but significant changes in health status and asks about 
aspects of health and recovery that are specific to patients with varicose veins. An amended 
version of this measure was used to assess the severity and impact of symptoms related to 
varicose veins experienced. In the severity of symptoms section of this questionnaire, 
participants were asked to rate the extent to which they experienced the following common 
symptoms associated with varicose veins on a scale of 1 (not at all) to 5 (severely); itchiness, 
discoloration, rash/eczema, swelling and skin ulcers. For the impact of their symptoms, 
participants rated how often they experienced the following as a result of their symptoms on a 
scale of 1 (never) to 5 (all the time): taking painkillers, wearing support stockings, influencing 
your choice of clothing, interfering with your leisure activities and interfering with your daily 
activities. Health care professionals are becoming increasingly interested in patient reported 
outcomes, in particular quality of life. Indeed, varicose vein surgery has become one of four 
surgeries to be included in the NHS's Patient Reported Outcome Measures Survey (NHS, 2013). 
In addition, the intention of this research was to find ways to improve patient experience both 
during, and after surgery as a result of anxiety reduction and the associated physiological 
benefits described in the literature review. Also, from a psychological perspective the 
researchers were very interested in the impact that surgery had on the patient's quality of life, 
regardless of whether the treatment would be classified as a success by the surgical team. 
Quality of life was deemed to be the most important surgical outcome from the patient's 
perspective, hence its inclusion in this questionnaire.
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v) Health rating
Participants completed elements of the SF36 (Ware & Sherbourne, 1992) to provide a measure 
of their general health over the last two weeks. Participants were asked to describe their health 
over the last 2 weeks from 1 (poor) to 5 (excellent). Participants were asked to rate how true the 
statement "my health is excellent" was to them on a scale of l(definitely false) to 5 (definitely 
true). This measure was included to allow comparisons between patient reported health before 
and after surgery.
vi) Impact on activities o f daily living
In order to assess whether the extent to which participant's symptoms influenced their activities 
of daily living, participants were asked to indicate the extent to which their health had limited 
them on a list of daily activities over the last 2 weeks from 0 (not limited at all) to 3 (limited a 
lot). The activities of daily living measured were on a scale of how much effort they would 
require from demanding activities (sport) to every-day activities (bathing and dressing yourself). 
Participants were asked to rate the impact of their symptoms on the following activities: 
Vigorous activities (sport), moderate activities (hoovering), lifting or carrying groceries, climbing 
several flights of stairs, climbing one flight of stairs, bending, kneeling or stooping, walking more 
than one mile, walking a short distance and bathing or dressing yourself. Scores on this scale 
were numerical ranging from 0 to 27.
vii) Anxiety
The State Trait Anxiety Inventory (Spielberger, Gorsuch, & Lushene, 1983, STAI) is designed to 
measure anxiety and distinguishes between the short term condition of "state anxiety" and the 
longer term "trait anxiety". Only the state anxiety scale will be included in this research, as we 
are interested in participants' anxiety about this specific event rather than the level of anxiety 
they generally experience. This is common in much research exploring pre surgical anxiety 
(Drahota, 2008; Nikoijsen, 2009). The scale consists of 20 items scored on a 4 point likert scale of 
one (not at all) to 4 (very much so). Examples of items are "I feel calm" and "I feel nervous. The 
STAI is a commonly used tool for anxiety assessment in medical patients (Spielberger et al, 
1973). In the existing literature it is also common to combine the State scale of the STAI and a 
single numeric rating scale or visual analogue scale in order to provide a full reflection of a
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patients' anxiety experience (Kindler et al, 2000). Therefore an 11 point numeric rating scale 
(NRS), from 0 (no anxiety) to 10 (worst anxiety imaginable) was also included to enable 
participants to indicate how anxious they were feeling about their upcoming surgery. Numeric 
rating scales are simple but useful tools that have been shown to be very effective in measuring 
anxiety in a pre and post-test context such as this. The literature review in chapter 1 of this 
thesis will expand upon the links between pre and intra-operative anxiety, pain perception and 
delayed surgical recovery.
vii) Life satisfaction
Participants completed a single item measure of their life satisfaction over the past two weeks 
on an 11 point numeric rating scale of 0 (not at all satisfied) to 10 (extremely satisfied). This 
measure was repeated at three month follow up to enable pre and post-surgical comparisons to 
be made to assess the impact that the results of surgery would have on participants' life 
satisfaction. It was also included to allow any relationship between life satisfaction and recovery 
at 3 months to be explored as previous links have been found between low mood and 
suboptimal, or delayed surgical outcomes (Kopp et al., 2003; Mavros et al, 2011).
vil) intra-operative distraction interventions
Participants in this research will be randomly allocated to one of the following intra-operative 
distraction interventions:
i) Treatment as Usual
Control participants received TAD from the surgeons and medical staff. The theatre staff 
ensured that all interaction with the patient was kept to a minimum during the 
administration of anaesthetic and surgery itself.
ii) Experimental Group 1 -  Music
The information sheet instructed participants to bring with them a CD of their choice as they 
may be allocated to the music condition. If participants had not brought their own music, 
they were invited to select a genre of music from those available at the clinic (classical, easy
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listening, pop) or to select their choice of music through an online music library. Wireless 
headphones were supplied and the volume controls demonstrated. Music was chosen as 
one of the intra-operative interventions to be included in this review as there is a wealth of 
evidence into its use in pre-and post-operative settings for medical patients with the 
majority supporting its use (Nillson, 2008; Bradt, Dileo & Shim, 2013). A multitude of other 
studies have investigated the use of music in medical patients, in a range of settings and 
populations have found mixed results (Cooke, Chaboyer, & Hiratos, 2005; Yiimaz, 2003; 
Lepage, 2001). Therefore, music was included as the evidence surrounding its use in medical 
settings to date appears inconclusive. Also, in light of the findings of the systematic review 
outlined in chapter 2, music was included so that audio and audiovisual interventions could 
be directly compared. The systematic review found that audiovisual interventions were 
effective for anxiety reduction. In order to assess which element of audiovisual 
interventions provides the greatest benefit to patients both music and audiovisual (DVD) 
interventions were included to allow for comparisons to be made.
Hi) Experimental group 2 -  DVD
The information sheet invited participants to bring their own DVD to the clinic in case they 
were allocated to the DVD condition. If participants had not brought their own DVD they 
were offered a choice of DVD to watch from a library at the clinic to watch during their 
procedure. There was a wall mounted monitor positioned at a comfortable distance and 
angle to the patient on which they could view the DVD. Wireless headphones were provided 
to listen to the dialogue and participants were instructed how to operate these controls. As 
outlined in the literature review in chapter 1, there has been limited research investigating 
how watching a DVD during surgery can impact upon patient reported pain and anxiety. The 
systematic review in chapter 2 demonstrated how audiovisual interventions can be 
beneficial for patient experience when used intra-operatively. The majority of interventions 
that incorporated both visual and audio elements included in the literature review used still 
images (Drahota, 2008) or nature sights and sounds (Nikoijsen, 200). We hypothesise that 
the use of a DVD would be more attention grabbing than still images or nature sounds which 
should help to increase the anxiety reducing effects of the intervention. This research 
therefore aims to directly compare the impact of watching a DVD with other intervention
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types and also with treatment as usual to see whether it is a useful adjunct to conscious 
surgery.
iv) Experimental group 3 -  Interaction
Participants in this condition were encouraged to interact with the nurses. A dedicated 
nurse was positioned next to the participants head to interact with them throughout their 
procedure. The nurse was instructed not to touch the participant's hand during surgery but 
to try and engagé them in conversation. There appears to be little evidence investigating 
specifically the impact of nurse-patient interaction during surgery. However, there is a 
growing literature that champions the use of patient focused care which involves keeping 
the patient at the forefront of decision making by all health care professionals at all stages 
of the operative experience. Mitchell (2010) outlines the importance of patient focused care 
in conscious surgical patients and suggests that social support, such as the close proximity of 
nurse to patient or the presence of a familiar or supportive other may be helpful additions 
to surgery to help manage patient anxiety. As this is one of the most simple interventions to 
administer, and is probably already happening in many conscious surgical theatres, the 
inclusion of interaction as an intra-operative intervention will be beneficial in quantifying an 
aspect of health care provision that may already be taking place.
v) Experimental group 4 -  Touch
This condition involved the use of two palm sized stress balls. These were given to the 
participant once they were comfortably in place on the operating table. They were instructed to 
squeeze the stress balls whenever they were feeling anxious of if they anticipated or felt any 
uncomfortable sensations. According to The Gate Control Theory (Melzack & Katz, 2004) pain 
perception is determined by the balance of activity in large and small nerve fibres, carrying non­
nociceptive and nociceptive information respectively, through the spinothalamic tract to the 
brain. Increasing activity in large nerve fibres, by increasing non painful tactile stimulation 
"closes the gate" by activating the inhibitory interneurons which block projection of painful 
sensations to the brain. Changing the way we think or feel, through distraction and relaxation, 
also serve to decrease pain perception as a result of descending messages from the brain. Using
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stress balls will result in an increase in large fibre activity due to the increase in tactile 
stimulation from the hands. This increase in large nerve fibre activity may serve to diminish pain 
perception as a greater proportion of the information received by the dorsal horn would come 
from large, rather than small fibres.
vii!) Outcome measures
i) Immediately after surgery
In order to assess the intra-operative pain and anxiety experienced by participants during 
surgery, it was decided to collect ratings of intra-operative pain and anxiety immediately after 
surgery rather than during the surgery itself. This decision was based on both practical and 
theoretical considerations. From a practical standpoint standardising the exact time at which 
pain and anxiety measurements were taken would have been extremely difficult. While the 
majority of painful sensations were likely to be experienced during the administration of the 
local anaesthetic injections at the start of treatment, the researchers wanted to obtain a 
measure of the intra-operative pain and anxiety experienced over the treatment as a whole. 
Unless it was possible to standardise the timing of the pain and anxiety measurement 
collections, it would be very difficult to draw conclusions from this data. It would also have been 
an additional burden on nursing staff, who already each had a role to play in the operative 
processes. From a theoretical standpoint, bringing participant's attention to the current pain 
and anxiety they may be experiencing may distort, rather than reflect their experiences as we 
would be asking them to divert their attention towards, rather than away from those unpleasant 
sensations. Therefore it was decided to collected retrospective measures of patient anxiety and 
pain to minimise the burden on nursing staff and to ensure that patient experience was not 
worsened by asking participants to focus on and evaluate their pain and anxiety during the intra­
operative period.
Therefore participants completed a brief questionnaire in the recovery room (appendix H), 
immediately after their surgery to collect the following measures:
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iijPrim ary outcome measure: Pain
The McGill Pain Questionnaire (SF-MPQ, (Katz & Melzack, 2011; Melzack, 1975) was used to 
quantify the sensory, affective and evaluative elements of pain. The short form of this tool (SF- 
MPQ) measures pain intensity (present pain index, PPI) and utilises a visual analogue scale 
(VAS). The SF-MPQ is highly correlated with the full MPQ in post-surgical populations (Katz & 
Melzack, 2011). This tool was chosen for a number of reasons. It is extremely widely used in the 
current literature which will enable meaningful comparisons to be drawn between the results of 
this research and other studies which have investigated the use of pre, intra or post-operative 
distraction based interventions for pain management. The multifaceted nature of this tool and 
the subjective and complex nature of pain means that several aspects of pain can be measured. 
The duration of intra-operative pain experienced will be assessed by asking participants to 
indicate whether the intra-operative pain they experienced was brief, intermittent or 
continuous. This will allow us to compare whether participants in the different interventions 
experienced pain of the same duration. The use of the visual analogue scale will allow us to 
compare between participants and interventions the intensity of pain experienced. By giving 
fixed, descriptive ends to the scale ie reminding participants that a score of 0 indicates that they 
experienced no pain whatsoever, and a score of 10 indicates the worst pain imaginable, should 
help to overcome the difficulties associated with the subjective and individual understandings of 
the level of pain that constitutes each score on the scale. While there is no guarantee that a pain 
score of say, 5 is quantifiably similar for each patient, giving reference points at each end of the 
scale should help to minimise these inter-rater discrepancies.
Hi) Secondary outcome measure: Anxiety 
The State Trait Anxiety Inventory (Spielberger, Gorsuch, & Lushene, 1970, STAI) and 11 point 
numeric rating scale were repeated. The NRS asked the following question: "How would you 
rate any anxiety you experienced DURING treatment?"
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iv) Secondary outcome measure: Treatment satisfaction
On a scale of 1 (very dissatisfied) to 5 (very satisfied) participants rated their satisfaction overall 
and in terms of specific areas of treatment including communication with staff, the level of care 
received, explanation of the procedure, discomfort during the procedure and pain management. 
Breaking treatment satisfaction down in this manner meant that it would be possible to identify 
differences across conditions with different elements of satisfaction to facilitate the 
identification of aspects of each intervention which participants may or may not appreciate. It 
will also be helpful in identifying any areas of current clinical practice that, from the patient's 
view point could stand to be improved, for example the explanation of the procedure. 
Participant's ratings of their overall satisfaction with treatment will be analysed in this study.
v) Reliability analysis
A reliability analysis was conducted to assess the consistency of results across items using 
Cronbach's Alpha. Table 1 shows the coefficients of reliability, the Cronbach's alphas of each 
measure used across the three time points of data collection. All scales showed acceptable 
reliability with alphas above .60 (Nunnally & Bernstein, 1994).
Table 1. Cronbach's alpha of each scale across the three time points of data collection.
M easure Baseline Im m ediately a fter  
surgery
Three m onths post­
surgery
The Aberdeen Questionnaire .61 N /A .77
STAi .94 .93 N /A
McGiil Questionnaire N /A .83 .91
Satisfaction N?A .80 .85
Elements o f th e  SF36 .61 N /A .78
It should be considered that as the complete SF36 was not used, that the reliability of this tool 
may not be accurately represented in the table above. The decision to include elements of this 
tool, rather than the tool in its entirety was due to an overlap in the items on this tool and those 
utilised in the Aberdeen questionnaire. A further consideration was that the length of the 
questionnaire may have become unpalatable for participants had all elements of the SF36 been 
included in the research. Therefore, in order to avoid repetition and to ensure that the
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questionnaires were of an acceptable length for participants, only the most relevant items from 
this tool were selected for inclusion in this research.
6. Data Analysis
The anonymised questionnaires were then transferred to a database. The data was analysed in 
SPSS version 20 and was screened for missing data and outliers.
The next step in the data analysis process was to explore the demographic and baseline 
characteristics of the sample to assess for initial differences between participants in each of the 
distraction intervention conditions. By randomly allocated participants to conditions, it was 
hypothesised that each condition would the same as the others on a range of key variables. For 
example, each condition will have a similar mean age, a similar split between the genders and 
similarities in pre-treatment variables such as symptom severity and treatment history. This is 
why variables such as the demographic and treatment history variables were collected at 
baseline, to allow for comparisons between groups to ensure that homogeneity between the 
groups was at an acceptable level. The results of this initial analysis found that there were no 
significant differences between the groups for any baseline or treatment characteristics. These 
results are displayed in table 1.
The aims of this study were to investigate whether the intra-operative distraction intervention 
received had an impact on the intra-operative pain, intra-operative anxiety and satisfaction with 
treatment reported by participants, in comparison with treatment as usual. To assess the impact 
of the interventions on intra-operative pain and satisfaction, analyses of variance were 
conducted, with statistically significant results being followed up with sidak multiple 
comparison. Analyses of covariance (ANCOVA) were used to assess the impact of the 
interventions on intra-operative anxiety, with baseline STAI and NRS anxiety scores entered as 
covariates.
As 6 participants were excluded due to missing outcome measures, an intention to treat 
analysis was not conducted. Data was analysed to assess the impact of the interventions on 
intra-operative pain, anxiety and satisfaction with treatment.
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7. Results
The demographic and baseline variables of participants in each condition are displayed in Table
2. No significant differences were observed between the groups at baseline.
Participants who attended the clinic with a friend or family member reported significantly lower 
pre-treatment anxiety (mean score on 11 point NRS = 4.29) than those who attended alone 
(mean = 4.83) (F (1, 396) = 5.160, p=.024). The study population had a mean age of 52.7 years, 
77.4% of the sample were female (n=308) and 22.6% were male (n=90).
Table 2. Demographic and baseline characteristics o f participants by intervention and tests of 
difference at baseline
test statistic
Control Music DVD interaction Touch
ANOVA X' P
N=76 N=84 N=80 N=78 N=80
Mean age (sd)
55.05
(11.86)
53.71
(13.17)
50.51
(12.23)
52.1
(14.49)
53 (13.01) 2.05 .09
Male/Female 18/58 1 8 /66 13 /67 2 0 /5 8 21/59 2.98 .56
Ethnicity
74 81 80 75 76 6.03 .64
White
Black 0 0 0 1 1
Asian 2 3 0 2 3
Procedure (%) EVLA 24 21 25 28 23 8.10
(8)
0.42
EVLA + / - TRLOP 24 41 35 31 31
Phlebectomy 28 22 20 19 26
Mean Aberdeen Questionnaire (SD)
19.86
(4.3)
18.92
(4.7)
18.85
(4.5)
19.00
(4.6)
20.52 (4.5) 2.10 (4) .08
Mean Pre-treatment anxiety NRS 
(SD)
4.33
(2.1)
4.49
(2.7)
4.65
(2.3)
4.33
(2.3)
4.8
(2.4)
0.584 .68
STAI (SD) 39.01
(7.7)
38.64
(8.8)
39.86
(10.3)
37.74
(9.2) 41.54 (11.0 1.86
.12
* * *  P<.001, * *  p<.01, *, P<.05, TRLOP = TRansLuminal Occlusion o f Perforators
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i) Outcome Measures
Intra-operotive pain
Once it had been established that there were no significant differences between the conditions 
in terms of baseline variables, the next step in the analysis was to explore whether there were 
any differences in intra-operative pain. The results of the ANOVAs comparing ratings of intra­
operative pain between participants who received each intra-operative distraction intervention 
and treatment as usual are displayed in table 3 below.
Table 3. Ratings o f intra-operative pain by condition with tests o f difference
Treatment as 
usual
N=76
Music
N=84
DVD
N=80
Interaction
N=78
Touch
N=80
F df nP2
b.Paln
+Numeric Rating 
Scale (sd)
4.17(1.80) 3.94(2.01)
3.95 (1.79) 3.49 (1.90)
3.26
(1.51)
3.37**
4 0.03
Mean difference 
to control (SE) .23 (.29) .22 (.29) .68* (.29)
.91**
(.21)
Pain Rating Index 
from SMPQ++ 
(SD)
25.3 (5.8) 25.3 (5.2)
25.4 (4.7) 24.4 (5.57)
24.4
(5.6)
.81
4 .008
Mean difference 
to control (SE) -.1(.80) -.3(.81) .8 (.82) .08 (.81)
Sensory pain (SD)
16.22 (2.68) 16.44 (4.02) 16.61 (4.42) 15.67 (3.78)
15.59
(2.25) 1.31 4 .013
Mean difference 
to control (SE)
-.22 (.56)
-.39 (.57) .55 (.57) .63 (.57)
Affective pain (SD)
6.22 (1.39) 6.09 (1.64) 6.06(1.11) 6.08 (1.55)
6.05
(1.04) .197 4 .002
Mean difference 
to control (SE)
.13 (.22)
0.16 (.22) .14 (.22) .17 (.22)
* * *  P<.001, * *  p<.01, * ,  P<.05, + 11 point numeric rating scales, from  0  to  10 ++ Short form  McGill Pain 
Questionnaire
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Pain numeric rating scale
Intra-operative distraction type had a significant impact on intra-operative NRS pain scores (F 
(4,343) =3.37, p=.010, nP^=.033). Ratings of pain experienced were significantly lower in the 
interaction (p=.020, 95% C l= .ll to 1.26) and touch conditions (p=.002, 95% Cl=.34 to 1.48) than 
TAD. Compared with other distraction techniques, patients in the touch condition reported 
significantly lower pain ratings than those in the music, (p=0.17, 95%CI =-1.23 to -.12) and DVD 
conditions (p=.017, 95% Cl=-1.25 to -.13). Procedure type was unrelated to intra-operative NRS 
scores (F (2,383) = .055, p=.947.
McGill Pain questionnaire
No significant differences between the conditions were observed on total ratings of the sensory 
and evaluative aspects of intra-operative pain as measured by the McGill Pain questionnaire. (F 
(4, 393) =.809, p=.520).
Sensory pain: No significant effects were observed for distraction type ( F (4,392) =1.30, p=.27). 
Procedure type was also unrelated to sensory pain experienced during treatment (F (1,392) 
=.016, p=.89) and
Affective pain: No significant effects for distraction were observed ( (4, 392) =.21, p=.94). There 
was no significant relationship between procedure type and intra-operative affective pain 
ratings (F (1, 392) =.33, p=.57)
ii) Intra-operative anxiety
The next stage in the data analysis process was to investigate whether there were any 
differences in the anxiety ratings of participants who received each intra-operative condition 
and those who received treatment as usual. Mean intra-operative anxiety scores and the results 
of the ANCOVAs are displayed in table 4.
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Table 4. M ean Intra-operative anxiety ratings fo r  each condition and tests o f difference.
Treatment as 
usual
N=76
Music
N=84
DVD
N=80
Interaction
N=78
Touch
N=80 F df nP2
a.Anxiety
+Numeric Rating 
Scale- NRS (SD)
4.38 (2.03) 3.79 (2.42) 3.31(2.24) 3.04 (1.96)
3.60
(2.07) 6 .54 *** 4 .062
Mean difference to 
control (SE) .69 (.29) 1.22** (.29) 1 .35*** (.30)
.99**
(.29)
STAI
41.29 (9.7)
38.60 (10.3) 37.56 (10.3) 35.29 (8.9)
38.54
(8.6)
3 .70**
4 .036
Mean difference to 
control (SE) 2.68 (1.5) 3.75 (1.6) 6.0 * *  (1.6)
2.82
(1.6)
* * *  P<.001, * *  p<.01, *, P<.05, +11  point numeric rating scales, from 0 to 10
ii.i) Anxiety numeric rating scale
Baseline NRS anxiety scores (pre-treatment anxiety), were significantly related to intra-operative 
anxiety (F (1,392) = 134.7, p<.001, r|P^ = .256). There was also a significant effect of distraction 
type on intra-operative NRS scores, after controlling for baseline NRS scores, (F (4,393) = 6.43, 
p<.0001, nP^ = .062). Post hoc analyses using the Sidak method indicated that anxiety NRS scores 
were significantly lower in the DVD (p=.001, 95% Cl=.376 to 2.057), interaction (p<.001, 95% Cl= 
.50 to 2.19) and touch (p=.009, 95% Cl=.156 to 1.839) conditions compared to TAU. Compared 
to other distractions, patients in the interaction condition reported in significantly lower anxiety 
than those listening to intra-operative music (p=.028, 95% Cl = -1.41 to -.08).
ii.ii) State scale o f the state trait anxiety inventory
Baseline STAI scores were not significantly related to intra-operative STAI scores (F (1,392) 
=.265, p=.607, r|P^=.001). However, there was a significant difference in STAI measured intra­
operative anxiety, after controlling for baseline STAI scores, (F (4,392) =3.70, p=.006, r|P^=.036) 
with the highest mean STAI scores reported by those in the TAU condition. Post hoc tests using 
the Sidak method revealed that anxiety was significantly lower in the interaction than TAU 
condition (p=.002, 95% Cl= 1.5 to 10.4). There were no significant differences in anxiety 
between the other distractions.
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Figure 2 below graphically represents the intra-operative pain and anxiety reported by 
participants in each condition and those who received treatment as usual.
-H Intra-operative pain (NRS) 
|-| intra-operative anxiety 
(NRS)
control music dvd interaction touch
w hat in tervention  did th e  participant rec ieve
Eror Bars: 95% Cl
Figure 2. Bar ch art to show  in tra -o p era tive  p a tie n t re p o rte d  pain  and  anxiety  across the  
e xperim enta l groups an d  tre a tm e n t as usual group.
iii) Treatment Satisfaction
Differences in satisfaction with treatment between conditions and in comparison to participants 
who received treatment as usual were evaluated. Table 4 shows the mean satisfaction scores by 
condition with tests of difference.
Table 4. M e a n  satisfaction  w ith  tre a tm e n t scores f o r  each condition and  tests o f  d ifference.
Treatment as 
usual
N=76
Music
N=84
DVD
N=80
Interaction
N=78
Touch
N=80 F df nP2
Overall
satisfaction+++ (SD) 4.58 (.06) 4.76 (.06) 4.70(.06) 4.64 (.06)
4.70
(.06)
.312
2 .014
Mean difference to 
control (SE) .17 (.08) .12 (.08) .06 (.09) .12 (.08)
P<.001, **  p<.01, *, P<.05, +++5 point numeric rating scale from 0- 5
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We can see from table 4 that there were no significant differences in satisfaction with treatment 
between the intra-operative distraction conditions and the treatment as usual condition (F 
(2,395)=.312, p=.723). This may due to a ceiling effect as mean satisfaction in the TAU condition 
was rated as 4.58 (on a 5 point scale).
iv) Impact of procedure type on intra-operative outcomes
In order to assess whether there were any differences between participants who received the 
different procedures a series of ANOVAs were conducted. This was conducted as a result of 
Shepherd et al's (2009, 2010) research which found significant differences in the post-operative 
pain reported by participants who underwent two types of minimally invasive procedure for 
varicose veins. To ensure that the differences observed in intra-operative pain and anxiety were 
a result of the distraction intervention they received, rather than the procedure type they 
received, factorial ANCOVAs with procedure type and distraction type entered as factors and 
baseline anxiety scores entered as covariates were conducted. The results of these analyses are 
outlined below.
iv.i) intra-operative pain
Intra-operative pain (NRS): No significant differences F (2,395) = .056, p= .945) were found for 
intra-operative pain as measured using the NRS for each procedure type included in this 
research.
Short form McGill Pain Questionnaire (totai): There was no difference in the total scores for the 
McGill pain questionnaire between the procedures used in this research (F= (2,395)=.037, 
p=.963).
Sensory pain: No significant differences were observed between the types of procedures 
included in this research for ratings of sensory pain during surgery F (2,395) = .292, p= .747).
Affective pain: No significant differences were found for the procedure types for ratings of 
affective pain (F (2,395) = .823, p=.440)
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fv.ii) Intra-operative anxiety
Intra-operative anxiety (NRS): No significant differences were found for intra-operative anxiety 
as measured on a numeric ratings scale between the procedure types (F (2,395) = .426 p=.621)
Intra-operative STAI scores: Scores on this scale were significantly different during surgery 
between the procedure types(F(2, 395)= 3.869, p= .022). Post hoc analyses using the sidak 
comparison method indicated that participants who received phlebectomies reported 
significantly higher scores (a mean score of 40.13) for intra-operative anxiety as rated by the 
STAI than participants who received a combination of EVLA & TRLOP(mean score of 36.8).
An analysis of the different items within the STAI, for the different procedure types indicated 
that during surgery, participants undergoing phlebectomies felt significantly less calm (p=.016), 
less at ease (=.017), less relaxed (p=.016), less self-confident (p=.018) and more frightened 
(p=.044) and worried over possible misfortunes (p=.018) than participants receiving EVLA or 
EVLA/TRLOP
Iv.iii) Intra-operative STAI, controlling fo r baseline STAI and type o f procedure
As outlined above, baseline STAI scores were entered as a covariate while type of procedure and 
type of distraction were entered as fixed factors.
The results of this analysis indicated that baseline STAI scores were unrelated to intra-operative 
STAI scores (F (1,382) =.29, p=.59). There was a significant main effect for procedure type (F 
(2,382) =3.20, p=.042) and a stronger significant main effect for distraction (F (4,382) =3.40, 
p=.01). This means when all other factors are held constant, the type of procedure the 
participant received affected their intra-operative STAI scores. Equally, when all other factors 
were held constant, the type of distraction received also impacted intra-operative STAI scores.
The interaction between procedure and distraction type was not significant (F = (8,382) =.57, 
p=.80) meaning that for the different distraction types, the type of procedure received did not 
have an effect on intra-operative STAI scores.
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Summary of results
• Significantly lower intra-operative pain ratings (NRS) were observed in the touch and 
interaction conditions than the treatment as usual condition.
• Intra-operative anxiety ratings were significantly lower in the DVD, interaction and 
touch conditions compared to TAU.
• Intra-operative anxiety as measured using the state scale of the state trait anxiety 
inventory was significantly higher during phlebectomies than EVLA with or without 
TRLOP. A 2 way ANCOVA with procedure type and distraction type as factors and 
baseline STAI scores as covariates revealed that while there was a significant effect for 
procedure and distraction, the interaction between the two was not significant.
• No differences were found for satisfaction between the interventions and treatment as 
usual.
8. Discussion
The addition of simple, low cost intra-operative interventions to minimally invasive varicose vein 
surgery conducted under local anaesthetic resulted in lower intra-operative pain and anxiety 
ratings than treatment as usual. Intra-operative anxiety ratings (NRS) were significantly lower in 
the DVD, interaction and touch conditions compared to TAU. Further, significantly lower intra­
operative pain ratings (NRS) were observed in the touch and interaction conditions. VYhile all 
distraction interventions studied resulted in lower reports of intra-operative anxiety and pain, 
the lowest anxiety ratings were observed in the interaction condition and the lowest pain 
ratings in the touch condition. No differences were found for satisfaction, which was probably 
due to a ceiling effect as mean satisfaction in the TAU condition was rated as 4.58 (on a 5 point 
scale).
The randomised controlled trial appears to be the first to directly compare the impact of 4 
different intra-operative interventions during minimally invasive surgery under local 
anaesthetic. As outlined in the literature review in chapter 1 and the systematic review in 
chapter 2, previous research has explored the use of each intervention used in this research in 
the pre, intra or post-operative period and mixed results have emerged. There now follows a
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breakdown of how each intervention utilised in this randomised controlled trial compares with 
previous literature
i) Intra-operative music
A surprising finding from this research was the lack of a significant effect for the use of intra­
operative music. Previous research has found that music, when used as an adjunct to conscious 
surgery, either before, during or afterwards, can have a significant impact on the pain and 
anxiety reported by participants (Allen et al, 2001; Bradt, 2009; Bradt, 2010; Bradt, 2011 Bradt, 
Dileo & Shim, 2013; Leardi et al, 2007; Nilsson, 2012). Indeed, music has previously been found 
to be beneficial for patients undergoing day case varicose vein surgery (Nillson et al, 2003). This 
effect was not found in this research as no significant differences were found between the 
reports of intra-operative pain between participants who listened to music and those who 
received treatment as usual. Despite the support for the use of music in the current literature, 
there is also evidence to suggest that music is not always of significant benefit to patients. 
Nilsson's (2008) systematic review of 42 randomised controlled trials, (3,936 participants) 
utilising musical interventions (before, during or after surgery) reported that music had a 
significant impact on 50% of the outcome measures studied. Further research suggesting that 
music may not lead to significant improvements in pain and anxiety during surgery was provided 
by McLeod (2011) who found no significant differences in post-operative anxiety between 
patients who listened to music during their procedure and those who did not, although, as was 
found in this research, patients in the music condition displayed slightly lower mean 
postoperatively, but this difference did not reach significance. 
The literature investigating the use of music as a form of pain and anxiety management has 
been criticised for a number of methodological limitations such as small sample sizes, lack of 
control groups or randomization, selection bias and non-standardized protocols. This research 
took these factors into consideration and where possible, took steps to manage the impact that 
they could exert on the outcomes. As such this research adds to the debate surrounding the use 
and benefits of music in conscious surgery settings, in line with the vast majority of research 
into the use of medical settings, the addition of music to TAU did not detract from patient 
experience, however it was also not found to significantly improve it either.
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ii) Intra-operative audiovisual distraction (DVD)
As noted in the literature review in chapter 1, there appears to be very little evidence exploring 
the impact of watching a DVD during conscious surgery. In this research, watching a DVD was 
found to significantly reduce the anxiety reported by participants in comparison to TAU. This 
research concurs with the findings of Mann and Yap (2003) who also a significant reduction in 
anxiety with the addition of a DVD. This is in line with the gate control theory and neuro- 
cognitive models of pain which postulates that pain perception can be reduced by redirecting 
the focus of attention from pain to more positive or pleasant stimuli. From this perspective, it is 
intuitive that audiovisual stimuli would be more beneficial in terms of pain and anxiety 
reduction than music, which offers participant's less distraction. This has been supported by the 
findings of this research. It appears from this and previous research that DVDs appear to be an 
underutilised resource for anxiety reduction in intra-operative settings.
ill) Intra-operative touch (stress balls)
In this research, touch was found to result in significantly lower ratings of pain and anxiety than 
TAU. As noted in chapter 1, the use of touch in medical settings has resulted in mixed findings, 
with some research finding touch to be beneficial to patient experience (Ferrell-Torey & Glick, 
1993; Gravett, 1993; Lafreniere et al, 1999) with others finding no effect (Ernst, 2009). This 
research contributes to the debate surrounding the use of touch in medical settings and 
supports the use of stress balls during conscious surgery. Similar to the findings of the 
randomised controlled trial outlined in chapter 2, these findings are in line with the gate control 
theory of pain in which increasing non nociceptive stimuli serves to close the gate and inhibit 
pain perception (Melzack & Wall, 1965).
Another way in which the stress balls used in this research could be via patient empowerment. 
By providing patients with stress balls, an element of their surgery over which they had 
complete control, it could be said that patients were taking control of an element of their 
surgery and their surgical experience. Rogan (2004) suggests that encouraging the 
empowerment of patients is one way to overcome the anxieties associated with conscious
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surgery. This appears to have been the case in this research as in the qualitative section of this 
thesis (chapter 9) patients reported gaining benefit from using the stress balls as it allowed them 
to feel in control of the situation. The importance of empowering patients has been described in 
various other research studies (Gilmartin & Wright, 2008; Johansson et al, 2005; Otte, 2008).
iv) Intra-operative interaction
Of all the intra-operative interventions studied in this research, interaction with nurses was 
found to have the largest effect for anxiety reduction during surgery. This finding emphasises 
the role and the importance of the relationship between the patient and health care 
professional during surgery (McCaffrey, Pugh & O'Conner, 2004; Mitchell, 2010). Little previous 
evidence has looked specifically at the impact of talking with patients during surgery, however 
much research has championed the use of patient focused care and on developing and 
maintaining a supportive, caring atmosphere during the surgical process (Costa, 2001; Grieve, 
2002; McCaffrey, Pugh & O'Conner, 2004; Mitchell, 2003). The findings of this research 
wholeheartedly agreed with these findings.
v) Impact of procedure type
With regards to whether the type of procedure the participant received affected their anxiety 
and pain ratings; participants who received phlebectomies reported higher anxiety during 
surgery, on the STAI but not the NRS than those receiving other procedures. A potential 
explanation for this could be that phlebectomies are the final stage in the treatment of varicose 
veins. The first step is to close the veins with faulty valves using endovenous laser 
ablation/TRLOP. Subsequently, patients then attend for phlebectomy, in which the closed veins 
are removed. This is also done under local anaesthetic and is similar to EVLA/TRLOP in terms of 
duration and invasiveness of procedure. No significant differences were found regarding NRS 
measures of intra-operative anxiety but the significant differences observed on the STAI intra- 
operatively suggest that anxiety was experienced differently by participants receiving different 
procedures. An analysis of the different items within the STAI revealed that participants 
undergoing phlebectomies felt significantly less calm, less at ease, less relaxed, less self-
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confident, more frightened and worried over possible misfortunes than participants receiving 
EVLA or EVLA/TRLOP
The pre-treatment anxiety reported by participants about to receive each procedure was not 
significantly different between procedures. It could be that the experience of undergoing 
phlebectomies did not match their expectations for treatment based on previous experiences of 
EVLA, resulting in increased negative emotions. This is supported by the qualitative analysis 
conducted with participants in this trial (chapter 8) in which some participants reported that 
being able to see, and also feel the veins being removed from their legs during phlebectomies 
was anxiety provoking. This removal of veins does not occur in EVLA. The qualitative analysis 
also suggested that patients felt unprepared for surgery and many reported not having read the 
pre-procedural information they had been provided with. Therefore perhaps participants based 
their expectations of phlebectomies on previous treatment experiences (EVLA/TRLOP) rather 
than information provided by the healthcare team. This dissonance between expectations and 
reality could be responsible for the increased STAI scores. However, comparisons between the 
different types of procedure used in this research were not commonly drawn in the qualitative 
analysis suggesting participants didn't experience them qualitatively very different. The feelings 
of shock and unpreparedness reported related to both EVLA/TRLOP and phlebectomies.
v) The conceptualisation of 'distraction' and the underlying mechanisms within the 
different distraction techniques.
Given the impact of the different distractions utilised in this research on patient reported pain 
and anxiety, the conceptualisation of distraction and the underlying mechanisms within the 
different distraction techniques requires some consideration. Distraction can be conceptualised 
in a number of ways, is distraction asking participants to shift all of their attention to the 
distracting task and thus, block out pain? Or is distraction asking participants to divert a 
proportion of their attentional capacity to pain whilst acknowledging that salient characteristics 
of the environment and of pain itself will still manage to retain some attentional resources? The 
research of McCaul and Malott (1984) identified that distraction reduces stress in comparison to 
placebo, distractions that require more attentional capacity are more effective than those
145
demanding low attentional capacity and distraction is more effective when pain is of a lower 
intensity, than a higher intensity. This is in line with the findings of this research.
It could be that the distractions employed in this research utilised different underlying 
mechanisms to achieve the observed reductions, or lack therefore in pain and anxiety 
perception. It could be that the tactile stimuli applied in the touch intervention affected a 
reduction in anxiety and pain in a different, and apparently more affective manner than that 
utilised when participants listened to music, a more passive and psychological intervention. 
Similarly, the combination of social support, reassurance and diversion of attention that could 
be observed in the interaction condition worked together to result in the most effective strategy 
for anxiety reduction and a significant reduction in pain perception in comparison to controls. It 
appears from the results of this research that the different interventions employed in this 
research may have utilised different underlying mechanisms, and this is an area of research that 
would benefit from further exploration.
i) Summary
The present study is, we believe, the first to conduct a direct and large scale comparison of four 
intra-operative distraction techniques against each other and against TAU. The addition of 
simple, psychological distraction based interventions to treatment as usual improved patient 
experience in terms of intra-operative pain and anxiety. Each intervention, with the exception of 
music, led to significantly lower patient reported anxiety during surgery and participants who 
received touch and interaction also reported significantly lower pain than those who received 
treatment as usual.
These findings are in line with the theories of pain outlined in chapter 1 and the benefits of 
patient focused care in the intra-operative period are highlighted.
11) Methodological limitations
This study has contributed to the debate surrounding the impact of different types of non- 
pharmacological; distraction based intra-operative interventions for the management of pain 
and anxiety. In order to limit the opportunity for individual characteristics of nursing staff to
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influence bias over the results, the same nurses were present for each operation performed. 
The large sample size and naturalistic setting of this study also support the robustness of the 
findings. However, there are some problems with this study that need to be considered. First, it 
was not possible to blind the researchers to participant allocation due to nature of each 
intervention and the subsequent modifications required to the operating theatre. Second self- 
report measures of key outcome variables were used as these were considered less intrusive 
than more objective measures, which may raise patients' anxiety. Finally, measures of intra­
operative pain and anxiety were measured immediately after, rather than during surgery. In line 
with psychological theories of pain perception (Melzack & Torgerson,1971; McCaul & Malott, 
1984; Melzack & Katz, 2004) it was predicted that intra-operative measures may have altered 
patients' experiences by drawing attention to the pain and anxiety they were feeling thus 
exacerbating rather than reflecting their experiences. Such measures may have a level of error, 
yet it has been recommended such retrospective reflections are valid as long as the feelings 
were recently experienced (Spielberger, 1983). Further rationale for this method of data 
collection related to difficulties in standardising the collection of intraoperative measures. As we 
could not standardise the timing of intraoperative data collection, pain and anxiety experienced 
during surgery were assessed immediately afterwards, to allow the timing of data collection to 
be uniform for all participants. Participants rated the administration of the local anaesthetic as 
the most painful part of the procedure, thus if pain and anxiety assessments were completed 
during this period, estimates may be higher than at other points during the procedure. This 
could introduce a greater risk of bias. Completing measures during the procedure would in itself 
have been an intervention, which may have influenced results. It was therefore deemed better 
to enable patients to experience the procedure without interruption and then complete ratings 
once the procedure was complete. Furthermore, this decision was taken to avoid placing 
additional and unnecessary burdens on theatre nurses.
In this research, intra-operative pain and anxiety were each measured using 2 different tools. 
The state scale of the STAI and a numeric rating scale for anxiety and the short form McGill pain 
questionnaire and a numeric rating scale for pain. This is not uncommon and several studies 
have utilised more than one tool to measure the variable of interest. With regards to anxiety, 
previous studies that have included both the STAI and a NRS or visual analogue scale to measure 
changes in anxiety as a result of music interventions for surgical patients have come to different
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conclusions. Some studied, such as Vachiramon et al (2013) found consensus between the STAI 
and a VAS with both indicating that anxiety was significantly lower in the music condition than 
the control condition. In comparison. Cruise et al (1996) found no significant differences 
between the music and control conditions using the STAI but did find a significant difference in 
measures of nervousness on a VAS between the groups. Like Vachiramon et al (2013), in this 
research, significant differences between the interventions were found using both the STAI and 
the NRS. However, post-hoc tests for the different tools revealed that significant differences 
were observed between the control condition and all interventions (with the exception of 
music) using the NRS, but the only significant differences in intra-operative anxiety measured 
using the STAI were between the interaction condition and the control condition. This may 
suggest that the NRS was more sensitive than the STAI in this context, or that the NRS and the 
STAI are measuring different aspects of anxiety. Differences observed when using different tools 
demonstrate the importance of including a range of tools in the measurement of subjective 
factors such as pain and anxiety. While pain ratings on the NRS indicated intraoperative pain 
was significantly lower in the touch and interaction conditions than TAU, this was not mirrored 
in the results of the SFMPQ. This is surprising as the SFMPQ, and in particular affective pain 
ratings have previously been found to be influenced by psychological interventions. It appears 
that for this sample, the intraoperative interventions impacted upon the intensity of the pain 
experienced but not the affective and sensory pain qualities. No differences were observed 
between the conditions for measures of satisfaction with treatment. Overall satisfaction with 
treatment was measured on a 6 point numeric rating scale from 0 (completely dissatisfied) to 5 
(completely satisfied). The absence of differences between the distraction interventions and the 
treatment as usual condition may be the result of a ceiling effect as the mean satisfaction score 
for the TAU group was 4.58, with the highest possible score being 5. Perhaps if satisfaction with 
treatment as usual was lower, there may have been greater scope for differences in satisfaction 
outcomes to be observed
ill) Implications for future research
Our findings have highlighted several avenues for future research. In particular, future studies 
could explore the role of patient choice on outcomes and a preference trial would allow the 
impact of empowering patients in combination with the benefits observed in this sample. The
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impact of intra-operative experiences on recovery at 3 months will be explored later in this 
thesis. Future studies could consider the inclusion of objective, physiological measures of 
anxiety such as cortisol. In addition, further investigation of the mechanisms underlying the 
effects observed in this research would provide further insight into the best, or most effective 
methods of distraction for pain and anxiety management in medical patients.
iv) Implications for practice
This research has highlighted how important the role of the nurse, and their interaction with 
patients is during the intra-operative phase. This interaction may be interaction in the 
traditional sense, ie communicating with patients to facilitate anxiety management and to 
create a caring and supportive environment. Or interaction could involve a discussion with 
participants regarding their preferences for the intra-operative period -  which type of 
distraction intervention do they feel they would benefit from the most. The addition of simple, 
low cost distraction based interventions have been shown to significantly improve patient 
experience in this context and should be considered for all patients undergoing conscious 
surgery.
9. Conclusions
The addition of simple, affordable intra-operative distraction to minimally invasive surgery for 
varicose veins resulted in significant improvements in patient experience. Intra-operative 
anxiety ratings were significantly lower in the interaction, touch and DVD conditions compared 
to TAD while significantly lower intra-operative pain ratings (NRS) were observed in the touch 
and interaction conditions. These results support previous work on the role of distraction in 
improving patient experience and also reflect the importance of the nurses' role in the 
operating theatre. Providing intra-operative distraction in the form of nurse-patient interaction, 
tactile stimulation such as stress balls or audio visual stimulation in the form of a DVD are useful 
adjuncts to TAU and should be considered as an option for all local anaesthetic surgical 
procedures.
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lO.Towards an understanding of patients' experience of minimally invasive varicose vein 
surgery under local anaesthetic
The previous study in this thesis found that intra-operative hand reflexology during minimally 
invasive varicose vein surgery under local anaesthetic led to significantly lower reports of intra­
operative anxiety and pain than treatment as usual. This study expanded upon this research by 
investigating the impact of a range of low cost intra-operative distraction based interventions on 
patient reported pain and anxiety. The findings suggest that the addition of each intervention, 
with the exception of music led to significantly lower reports of intra-operative anxiety or pain 
than treatment as usual. Interaction with nurses and the use of tactile stimuli (stress balls) 
resulted in significantly lower levels of both anxiety and pain. This emphasises the importance of 
psychological factors in improving patient experience during minimally invasive varicose vein 
surgery and again highlights the role of the nurse in the intra-operative period.
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Chapter 5 
Study 3:Part 2
Comparing the Effect of Simple Distraction Interventions on Pain and 
Anxiety Experienced During Minimally invasive Varicose Vein Surgery, at 
Three Month Follow up.
1. Overview
The previous chapter described a randomised controlled trial in which 4 different intra­
operative distraction based interventions were compared with each other and with treatment 
as usual to assess which was the most effective for anxiety and pain management during 
surgery. The results of the randomised controlled trial indicated that the simple interventions 
included did provide benefit to patient experience in comparison to treatment as usual. 
Participants who interacted with nurses reported significantly less anxiety than those who 
received treatment as usual and participants who used stress balls reported significantly less 
pain than those receiving treatment as usual.
This chapter will look at whether the significant differences in pain and anxiety experienced 
intra-operatively impact upon longer term, health related outcomes including quality of life, 
limitations on activities of daily living and patient satisfaction with the results of surgery.
2. Introduction
The previous chapter showed us that simple, intra-operative distraction based techniques can 
have a significant impact on patient anxiety and pain experienced during surgery. This chapter 
examines the nature of any relationship between anxiety and pain perception experienced 
during minimally invasive varicose vein surgery under local anaesthetic and patient reported 
health outcomes at 3 months post-surgery. Participants in this study are the same participants 
that took part in a previous randomised controlled trial exploring the effects of 4 different intra­
operative distraction techniques on anxiety and pain perception, against each other and against 
treatment as usual (TAU), during minimally invasive surgery for varicose veins under local 
anaesthetic. The results of this study indicated that interacting with nurses, watching a DVD or
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using stress balls during surgery led to significantly lower patient reported intra-operative 
anxiety than TAU. In terms of the most effective distraction for pain relief, using stress balls 
resulted in significantly lower ratings of pain during surgery compared to TAU.
Following these results, we wanted to determine whether the beneficial effects of intra­
operative distraction we observed during surgery would have a longer term effect in regards to 
patient reported health outcomes at 3 month follow-up. The literature outlined in the literature 
review reported in chapter 1 describes the relationships observed between pre-operative and 
intra-operative pain and anxiety and recovery from surgery. Links between increased anxiety 
and stress and the immune system have been well documented (Ader & Cohen, 1975; Stone, 
Cox, Valdimarsdottir, Jandorf, & Neale, 1987; Vollmer-Conna et al., 2009). Given the 
relationships between elevated anxiety during surgery and poorer post-surgical outcomes such 
as increased analgesic requirement, increased incidence of complications and increased length 
of time spent in hospital (Linn, Linn, & Klimas, 1988) it is anticipated that participants with the 
lowest anxiety during surgery (those in the interaction condition) could show more positive 
outcomes at 3 months post- surgery than participants who experienced higher levels of intra­
operative anxiety and pain.
3. Aims
To compare the impact of 4 different intra-operative distraction techniques on the following 
outcomes at 3 months after minimally invasive varicose veins surgery conducted under local 
anaesthetic in comparison to treatment as usual: 
quality of life (the Aberdeen questionnaire)
ratings of general health
pain at 3 months post-surgery
impact of symptoms on activities of daily living
satisfaction with treatment
satisfaction with the appearance of their legs
time taken to return to work following surgery
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4. Design
A non-biinded prospective randomised controlled trial with 4 experimental conditions and a 
control condition, receiving treatment as usual (TAU) with data collected at baseline, 
immediately after surgery and after 3 months.
4. Methods
i) Location and timing
As described in the randomised controlled trial outlined in the previous chapter, all participants 
were recruited at a private clinic specialising in the minimally invasive treatment of venous 
conditions in Surrey, between June 2012 and June 2013. This chapter outlines the results of a 3 
month follow up of the same participants.
ii) Sample size
380 participants were originally recruited to the randomised controlled trial which explored the 
effects of 4 intra-operative distraction interventions on patient reported pain and anxiety during 
surgery. The sample were followed up at3 months post-surgery. Follow up data was obtained 
for 255 participants, providing a response rate of 64%. Participants could choose to complete 
the follow up questionnaire at the clinic when they returned for their follow up appointment, 
via a postal questionnaire, or online.
Hi) Patient selection
The inclusion and exclusion criteria for this research were outlined in the methods section of 
chapter 4.
iv) Randomisation
Randomisation was achieved using a list of computer generated numbers. These were 
generated by a third party statistician and used to allocate participants to conditions.
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y) Ethics
This study has received favourable approval from the National Health Service, South East Coast 
Research Ethics Committee and also the University Ethics Committee.
vi) Baseline Measures
After providing informed consent, participants completed a baseline questionnaire in the 
waiting area of the clinic to collect the following: demographic information, type of treatment, 
pre-treatment anxiety (the state scale of the state -tra it anxiety inventory (S-STAI, 20) and an 11 
point numeric rating scale (NRS, 21) from 0 (no anxiety) to 10 (worst anxiety imaginable), vein 
related quality of life (Aberdeen questionnaire), single item measure of satisfaction of the 
appearance of their legs (Numeric rating scale from 0 (very dissatisfied) to 10 (very satisfied) and 
single item rating of general health ranging from 0 (poor) to 5 (excellent).
These measures are outlined in greater detail in chapter 4 and appendix G provides an example 
of this questionnaire.
vii) Intra-operative distraction interventions 
Upon completion of the baseline questionnaire participants were informed to which 
intervention they had been allocated and the operating theatre was set up accordingly. More 
detail about the reasons behind the inclusion of each intervention can be found in the methods 
chapter at the beginning of this thesis and also in the method section of chapter 4.
The intra-operative distraction interventions to which patients were assigned were as follows: 
intra-operative patient selected music, watching a DVD, interacting with nursing staff, using 
stress balls or treatment as usual (control).
vili) Outcome measures
via.i) Immediately after surgery 
In the recovery area, immediately after surgery, participants completed an 11 point numeric 
rating scale to reflect any pain they experienced intra-operatively ("how would you rate any 
pain experienced during surgery, 0 - no pain to 10, worst pain imaginable) in order for this to be 
used as a covariate in the final analysis. A measure of their satisfaction with the treatment they
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had just received was also collected (5 point numeric rating scale) for the same reason. An 
example of the questionnaire participants completed immediately after surgery can be found in 
appendix H and the measures are outlined in more detail in the previous chapter.
viii.ii) Three month follow up 
Three months post-surgery, participants completed a questionnaire (appendix I), either in 
person at the clinic when they attended for their 3 month follow up appointment, using a postal 
questionnaire or online. This questionnaire repeated the following measures from the baseline 
questionnaire: vein related quality of life, the same single item measures of satisfaction with 
treatment (5 point NRS), their satisfaction with the appearance of their legs (11 point NRS) and 
current health (6 point NRS) and, pain experienced over the following time points: 1 week, 2 
weeks, 3 weeks, and 4 weeks post-surgery and finally any pain experienced over the last 2 
weeks ( llp o in t NRS). They were also asked to indicate the impact of their venous symptoms on 
their activities of daily living (the ADL checklist) and how long it took them to return to work 
(responses were then grouped into the following, 1-2 days, within a week, 1-2 weeks, 2-3 weeks, 
3 weeks+).
6. Data Analysis
The data was analysed in SPSS version 20 and was screened for missing data and outliers. The 
first stage of the analysis was to outline the baseline and treatment characteristics of the 
sample. Analysis of variance were used to assess any differences in interval measures (age, 
quality of life scores, activities of daily living, satisfaction with appearance of legs, rating of 
health at baseline, intra-operative pain and post-operative satisfaction with treatment) and Chi 
squared analyses were used to assess differences in categorical measures (procedure type and 
ethnicity). The results of these analyses can be found in table 1.
After checking for differences in baseline measures, the next step of the analysis plan was to 
explore the impact of the different intra-operative distraction interventions on the following 
patient reported outcomes at 3 months post-surgery in comparison with each other and with 
treatment as usual:
•  quality of life (the Aberdeen questionnaire)
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• ratings of general health
• pain experienced in relation to venous symptoms over the past 2 weeks,
• impact of symptoms on activities of daily living,
• satisfaction with treatment,
• satisfaction with the appearance of their legs
• time taken to return to work following surgery
In order to investigate the impact of the intra-operative distraction interventions, analyses of 
covariance were conducted for the outcomes that were assessed before treatment and again at 
3 month follow up -  these were quality of life, ratings of general health, the impact of symptoms 
on activities of daily living and participants' satisfaction with the appearance of their legs. The 
baseline scores for each of these measures were entered as covariates in the analyses to control 
for any differences of impact of baseline factors. For post-operative pain at 3 months post 
treatment, intra-operative pain scores were entered as covariates.
Significant ANCOVAs were followed up with sidak multiple comparison post hoc tests to assess 
where the differences in each outcome measure could be found.
To assess the impact of the interventions on participants' satisfaction with treatment and time 
taken to return to work, analyses of variance were conducted, with statistically significant 
results being followed up with sidak multiple comparison post hoc tests.
An intention to treat analysis was not conducted as 143 participants were lost to follow up. Data 
was analysed to assess the impact of the interventions on patient health outcomes at 3 months 
post-surgery.
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7. Results
Table 1. The baseline characteristics o f the sample
test statistic
Controi Music DVD interaction Touch
ANOVA X: P
N=48 N=55 N=54 N=49 N=49
Mean age (sd) 52.7(13.3) 55.2 (11.7)
49.6
(12.4) 51.4 (13.6)
52.6
(13.1)
1.36 .246
Male/Female 12/36 13/42 10/44 13/36 14/35 1.62 .804
Ethnicity (%) 
White
47 (97.9) 52 (94.5)
54
(100)
47 (95.9) 47 (95.9) 3.18 .528
Black 0 0 0 0 0
Asian 1 (2.1) 3 (5.5) 0 2 (4.1) 2 (4.1)
Procedure (%] EVLA 15 (31.3) 15(27.2)
18
(33.5)
16 (32.6) 14 (28.5) 5.226 .733
EVLA+/-TRLOP 14 (29.2) 26 (47.2)
21
(38.8)
16 (32.6) 18 (36.7)
Phiebectomy 19 (39.5) 14 (25.5) 15
(27.7)
17(34.8) 17 (34.8)
Mean Aberdeen Questionnaire (SD) 19.9 (4.1) 19.3 (4.8)
19.0
(4.7)
19.7 (4.3) 21.1 (4.3) 1.66 .159
Activities of Daily living checklist (SD) 10.4 (1.7) 10.3 (1.8)
10.3
(1.9)
10.2 (1.1) 10.7 (1.8) 1.46 .192
Mean satisfaction rating for appearance of legs 
+(SD)
5.5 (1.3) 5.4 (1.7) 5.7
(1.4) 5.8 (1.7) 5.0 (1.5) 2.03
.091
Mean rating of current health ++(sd) 3.6 (1.4) 3.5 (.9)
3.4
(1.0)
3.8 (.72) 3.6 (.93) 1.58 .178
Intra operative pain (SD 4.1 (1.68) 4.0 (2.0) 3.7(1.8) 3.3 (1.8) 3.2 (1.4) 2.27 .062
Post-operative satisfaction with treatment (SD) 4.5 (.58) 4.7 (.49)
4.7
(.54) 4.6 (.64) 4.7 (.44) 1.36
.250
The first stage in the data analysis plan was to outline the baseline and treatment characteristics 
of the sample and to assess whether the intervention groups and the treatment as usual group 
differed on any of these items. Table 1 outlines the results of this initial analysis, there were no 
significant differences between any of the groups for any baseline or treatment characteristics.
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i) Outcome variables
The next stage of the data analysis plan was to explore the impact of the distraction 
Interventions on patient reported health outcomes at 3 months. The results of the ANCOVAs 
and ANOVAs are displayed in table 2
Table 2. outcome variables and tests o f difference at 3 month follow up
Controi
N=76
Music
N=84
DVD
N=80
Interaction
N=78
Touch
N=80
Test
Statistic
F/X2 df nP2
Adjusted
R2 /  Cohens 
Cramers v D
Mean total Aberdeen 
Questionnaire (SE)
15.2
(.51)
15.8
(.47)
14.7
(4.8) 13.6* (.51) 15.5 (.50) 3 .1**
4 .048
.163
Small
Mean Patient reported symptom 
severity (SD) 7.1 (.2)
7.3 (.19) 6.8 (.19) 6.7 (.20) 7.3 (.20) 2.14 4 .03
.053
No effect
Mean Patient reported impact of 
symptoms (SD)
8.4
(.39)
8.3 (.37) 7.7 (.33) 6 .8** (.39) 8.2(.39)
3.04**
4 .047
.029
No effect
Activities of Daiiy living checklist 
(SD)
9.9
(.27)
9.8 (.25) 9.8 (.25) 9.6 (.27) 10 (.26)
.3
4 .005
.001
No effect
Mean satisfaction rating for 
appearance of legs +(SD)
7.2
(.22)
6.9 (.21) 7.2 (.21) 7.1 (.22) 7.0 (22)
.46
4 .008
.019
No effect
Mean rating of current heaith 
++(sd)
4.28
(.093*
4.32
(.087)
4.46
(.087)
4.40
(.093)
4.35
(.092)
.562
4 009 .024
Pain over the last 2 weeks + (SD)
.89
(1.55)
1.00
(1.45)
.48
(.146)
.78 (1.53) 1.06
(1.53)
2.41* 4
.046 .018
satisfaction with treatment at 3 
months +++(SD)
4.6
(.08)
4.6
(.08) 4.6 (.08) 4.5 (.08) 4.5 (.08)
.668
4 .011 -.003
Time taken to return to work 
n(%) :l-2  days
16
(51.6)
15
(44.1) 19 (52.7) 19 (51.4) 18 (50) 15.56 20 .02 (.124)
Within a week 14
(45.2)
17
(47.5) 15 (41.7) 14 (37.8) 14 (38.8)
1-2 weeks 0 1 (2.8) 0 0 2 (5.6)
2-3 weeks 1 (3.2) 1 (2.8) 2 (5.8) 4 (10.8) 2 (5.6)
3 weeks + 0 1(2.8)
0 0 0
* * *  P<.001, * *  p<.01, *, P<.05, analysed using analysis of covariance with Sidak multiple comparison tests., + on an 11 point numeric 
rating scale, higher ratings equal greater satisfaction/pain, ++ on a 5 point numeric rating scale, higher numbers equal better ratings 
of health, +++ on a on a 4 point numeric rating scale, higher numbers indicating greater satisfaction
158
i.i) Quality of life at 3 months post-surgery
The first health related outcome to be analysed was quality of life as measured using the 
Aberdeen Questionnaire. The analysis of quality of life had 3 stages, an analysis of total scores 
on this measure, an analysis of scores relating to participants perceptions of the severity of their 
symptoms and finally an analysis of scores relating to participants perceptions of the impact of 
their symptoms on their quality of life.
Figure 1 represents the 3 aspects of quality of life (total scores, symptom severity and impact of 
symptoms) as measured by the Aberdeen Questionnaire for each condition at 3 months post­
surgery.
Symptom severity t3 
aberdeen questionnaire totai 
score t3 
□impact of symptoms t3
what intervention did the participant recieve
Figure 1. Q uality  o f  life  scores a t  3  m onths post surgery, as m easured  by the A berdeen  
Q uestionnaire
Q uality  o f  life  -  to ta l scores on the  Aberdeen Q uestionnaire
Higher scores on this scale indicate a larger impact on quality of life (QoL); therefore lower 
scores are indicative of higher quality of life. Baseline total scores on this scale were significantly
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related to total score for QoL at Smonths post-surgery (F (1,249) = 39.5, p<.001, .137).
There was also a significant effect of distraction type on total quality of life scores at 3 month 
follow-up, after controlling for baseline QoL scores, (F (4,249) = 3.1, p=.008, (1^ =^ .048).
Post hoc analyses using the Sidak correction indicated that total impact of venous symptoms on 
QoL was significantly lower in the interaction group compared to the treatment as usual group 
(p=.014, 95% Cl = -4.1 to -.27).
Quality of life - patient reported severity o f symptoms 
Higher scores on this scale indicate more serious symptoms. Baseline scores on this measure
were significantly related to scores at 3 months post-surgery (F (1,249) = 9.22, p=.003, 11^ =^ 
.036). However there was no significant effect of distraction type on patient reported symptom 
severity at 3 month follow-up, after controlling for baseline symptom severity scores (F (4,249) = 
2.14, p=.074, nP2= .033).
Quality of life - patient reported impact of symptoms 
Higher scores on this scale indicate a greater negative impact on the participant's life, lower 
scores indicate that participants' symptoms have less impact on their lives. Baseline scores on 
this measure were significantly related to scores at 3 months post-surgery (F (1,249) = 11.1,
p=.001, nP2= .043). There was also a significant effect of distraction type on patient reported 
symptom impact at 3 month follow-up, after controlling for baseline symptom impact scores, (F
(4,249) = 3.04, p=.018, r\^^= .047).
Post hoc analyses using the sidak correction found that that patient reported symptom impact 
was significantly lower in the interaction condition than the treatment as usual condition 
(p=.029, 95% Cl=.095 to 3.150).
I.ii) Participant ratings o f general health
The next stage of the data analysis was to explore whether there were any differences in 
participants' ratings of general health at 3 months post-surgery for each of the distraction
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groups. Figure 2 shows mean ratings of general health on a 6 point numeric ratings scale, 0 
(poor) to 5 (excellent), for each distraction intervention group and the treatment as usual group.
l r » ^ r a - o p « » r a i« i - V 4 »  D i s t r a c t i o n
Figure 2. b a r ch a rt to  show  m ean  p a tie n t rep orted  health  ra tin g  on a 6  p o in t scale a t  3 m onths  
post-surgery
Higher scores on this scale indicate a better level of patient reported health. From Figure 2 we 
can see that the ratings of general health from participants in each condition were similar. The 
results of the ANCOVA conducted to assess whether there were any significant differences in 
this outcome at 3 months post-surgery are displayed in table 2.
The results of the ANCOVA showed that ratings of general health at baseline were significantly 
related to scores at 3 months post-surgery (F (1,249) = 12.37, p=.001, r\^^= .047).
No significant effect of distraction type on participant's rating of general health at 3 months 
post-surgery were found (F (4,249) = .562, p=.691, .009), indicating that there were no
significant differences in the ratings of general health at 3 months-post surgery for the different 
distraction interventions after controlling for baseline scores on this measure.
i.iii) Pain experienced in re lation  to varicose veins a t  3  m onths post-surgery
The next 3 month outcome measure to be explored was the impact of the different distraction 
interventions on patient reported pain at 3 months post-surgery. An analysis of covariance was 
conducted with intra-operative pain ratings entered as the covariate. The results indicated that
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intra-operative pain ratings were not significantly related to pain ratings at 3 month follow up (F
(1,249) =.094, p=.760, nP^=.00).
There was a marginally significant effect of distraction type on patient reported pain at 3 month 
follow-up (F (4,249) = 2.407, p=.049, 0^^= .037) however, post hoc analyses using the sidak 
correction indicated no significant differences between participants TAU and any of the 
distraction interventions studied, indicating that the intra-operative distraction types had no 
impact on pain reported at 3 months post-surgery.
i.iv) Im p a c t activities o f  daily living a t  3 m onths post-surgery
Higher scores on this measure indicate a greater impact on participant's activities of daily living. 
Figure 3 shows the mean scores of participants in each condition at 3 month follow up.
wtiat intervention did the participant recieve
Figure 3. b a r chart to show  the differences in the im p ac t o f  sym ptom s on p artic ip a n ts ' activ ities  
o f daily living a t  3  m onths post trea tm ent.
The results of an ANCOVA, with impact of activities of daily living entered as a covariate are 
displayed in table 3. Baseline scores for the impact of symptoms on activities of daily living were
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not significantly related to impact of symptoms on activities of daily living at 3 months post­
surgery ( F (1,249)=2.810, p=.095).
The results also indicated that there were no significant differences in ratings of participant's 
symptoms on their ability to carry out activities of daily living (ADL) at 3 month follow up (F (4, 
249) =.3, p=.88) between the intra-operative distraction interventions or the treatment as usual 
condition.
i.v) Impact on satisfaction with treatment a t 3 months 
To explore whether the intra-operative distraction interventions had any impact on participants' 
ratings of satisfaction with treatment at 3 months post-surgery, an analysis of covariance was 
conducted, with satisfaction with treatment reported immediately after surgery entered as a 
covariate.
Satisfaction with treatment immediately after surgery was not significantly related to 
satisfaction with treatment at 3 months post-surgery (F (1,249) =.58, p=.213). No significant 
differences were observed in ratings of treatment satisfaction at 3 month follow up (F (4,249)
=.668, p= .62).
i.vi) Impact on satisfaction with appearance o f legs at 3 months post-surgery
The results of an analysis of covariance, with baseline satisfaction with appearance of legs 
entered as a covariate are displayed in table 2 which was conducted to explore whether the 
intra-operative distraction intervention received by participants affected satisfaction with the 
appearance of legs at 3 months post-surgery
Baseline satisfaction with appearance of legs, assessed before surgery was significantly related 
to satisfaction with appearance of legs at 3 months post-surgery (F (1,249) = 5.327, p= .023). No 
significant differences were observed in the ratings of satisfaction with the appearance of legs 
between the distraction interventions or treatment as usual condition at 3 month follow up (F
(4,249) =.46, p= .77).
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i.vii) Impact on time taken to return to work
The final outcome to be assessed in this study was the impact of the intra-operative distraction 
interventions on the time taken for participants to return to work following (or normal levels of 
activity if unemployed) surgery. An analysis of variance was conducted (the results of which can 
be found in table 2). No significant differences were noted in the time taken to return to work 
for each of the distraction intervention studies and for TAU (F (20,1)= 15.56, p=.743, np2=.02).
Summary of results
• Participants in the interaction condition reported the highest quality of life of all intra­
operative distraction conditions. Both total quality of life scores and scores for the
perceived impact of symptoms on participants' lives were significantly better for
participants in the interaction condition than participants in the treatment as usual 
condition.
• No significant differences observed for satisfaction with appearance of legs, satisfaction 
with treatment, impact on activities of daily living, post-operative pain or time taken to 
return to work
• Intra-operatively, interaction and touch had the greatest positive impact on patient 
experience. At 3 month follow up the benefits of interaction persisted.
8. Discussion
This study aimed to explore the impact of intra-operative distraction interventions on health
related outcomes reported 3 months after minimally invasive varicose vein surgery under local
aesthetic. The intra-operative interventions studied were listening to music, watching a DVD, 
interacting with nurses, using stress balls or receiving treatment as usual. The previous study 
explored whether these different interventions had any impact on the intra-operative 
experiences of participants and it was found that each intervention, with the exception of music 
led to significantly lower reports of anxiety than treatment as usual and that intra-operative 
touch interaction resulted in significantly lower reports of pain. This research aimed to explore 
whether any of these intra-operative benefits would persist to 3 month follow up.
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The first outcome that was explored was quality of life. The results of this 3 month follow up 
indicated that participants who interacted with nurses during treatment reported significantly 
better total quality of life scores and scores relating to their perception of their symptoms on 
their quality of life than participants who received treatment as usual. Therefore it appears that 
the reductions in anxiety in the interaction condition may have led to greater improvements in 
quality of life, in terms of participants' perception of the impact of their symptoms on their lives 
than participants who received treatment as usual.
With regards to the other health related outcomes studied in this research, no significant 
differences were found both between the different distraction interventions and in comparison 
with treatment as usual for the remaining outcomes, namely; ratings of general health, pain 
experienced at three months, the impact of symptoms on activities of daily living, satisfaction 
with treatment, satisfaction with the appearance of legs or time taken to return to work 
following surgery.
In terms of how these findings fit with the outcomes of previous studies, participants in the 
interaction condition reported the lowest levels of anxiety intra-operatively and also reported 
the best quality of life at 3 months post-surgery. This ties in well with the literature that has 
linked lower surgical anxiety with more positive treatment outcomes (Chunta, 2009; Kagan & 
Bar, 2008; Pritchard, 2009).
An interesting finding was that participants who reported the lowest pain during surgery (the 
touch condition) reported the highest level of pain at 3 month follow up. While the pain they 
reported was not significantly higher than that reported by participants in any other condition, 
this goes against what we would have expected to see based on previous research (Nielsen, 
Nprgaard, Rasmussen, & Kehlet,2007).
A possible explanation for the dissipation of the benefits of reduced pain during surgery 
experienced in the touch condition could be that participants who experienced significantly 
lower pain during surgery were not anticipating pain during the recovery period, and as such 
may have been unprepared for what can be a lengthy and sometimes painful process.
Continuing to look at pain scores, there were no significant differences between the scores of 
participants in the treatment as usual condition and any of the intra-operative distraction
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interventions studied, in terms of ratings of pain experienced over the last 2 months at 3 month 
follow up. The analysis of covariance conducted to assess differences in pain scores indicated a 
marginally significant difference in the pain reported by participants who received the different 
distraction interventions (marginally significant with very small effect sizes). Participants in the 
DVD condition reported less pain at 3 month follow up than those in the music and touch 
conditions. This suggests that for there may be a relationship between pain experienced during 
surgery and the pain experienced at 3 months post-surgery. Participants reporting the lowest 
pain during surgery (touch) reported the highest level of pain at 3 month follow up. However, 
participants who reported the least pain at 3 months post-surgery did not report the highest 
pain during surgery. The nature of this relationship requires further clarification. It should also 
be noted that the mean pain scores both during surgery (3.76 on a 6 point numeric ratings scale) 
and 3 months post-operatively (.86) are low. Had there been greater variation in the pain scores 
reported during surgery, different patterns may have emerged.
I) Summary
Intra-operatively, participants who received distraction based interventions; listening to music, 
watching a DVD, interacting with nurses or using stress balls reported lower anxiety and pain 
during treatment than participants who received treatment as usual. At 3 month follow up, 
participants who interacted with nurses during surgery (and subsequently reported significantly 
lower anxiety and pain than those receiving TAU) reported significantly better quality of life than 
participants who received treatment as usual. No significant differences were noted between 
participants who received any intra-operative distraction intervention and those who received 
treatment as usual at 3 months post-surgery for the other health related outcomes studied in 
this research (ratings of general health, pain experienced at three months, the impact of 
symptoms on activities of daily living, satisfaction with treatment, satisfaction with the 
appearance of legs or time taken to return to work following surgery.)
II) Methodological limitations
The data collected in this study relied heavily on retrospective self-report data and as such there 
are some limitations to their interpretation. It is possible that participants were not able to 
accurately recall the pain they experienced during the first 4 post-operative weeks, especially
166
considering that the pain scores were generally low at each of these time points. Had 
participants completed a pain diary following surgery, the validity of the results would have 
been improved and outcomes may have changed. It is not clear whether the low post-operative 
pain scores reported by this sample are a reflection of their experiences or due to a distortion of 
their recall of the pain experienced with the passage of time.
Similarly, it is not clear whether the lack of significant differences between the groups on 
satisfaction with treatment, satisfaction with appearance of legs, impact on activities of daily 
living and time taken to return to work is due to the absence of differences or whether they are 
a function of retrospective self-report. As satisfaction with treatment was high amongst the 
control group (4.6 on a 5 point scale), there was little scope for improvement and the lack of 
significant findings could have been due to a ceiling effect.
ill) Implications for future research
It would be interesting to follow the sample for a longer period of time, particularly as a 
complete recovery may not have been achieved by all participants in the sample by 3 month 
follow up. For instance, it is likely that the full cosmetic benefits of surgery may not have 
developed fully at 3 months. It would be interesting to reassess this variable perhaps at 1 year, 
by which time the body should have recovered and healed fully allowing the final cosmetic 
results to emerge. However, at 3 months post-surgery on a 5 point numeric rating scale, mean 
satisfaction score for the entire sample was 4.6 and on an 11 point rating scale, mean 
satisfaction with appearance for the sample was 7.2, indicating a high level of satisfaction at this 
relatively early stage of recovery.
As previously mentioned, the findings of this study would be strengthened by providing 
participants with a pain diary with which they could their post-operative pain. This may allow for 
more valid account of the pain experienced by participants over the course of their early 
recovery.
vi) Implications for practice
From previous chapters in this thesis is has been shown that intra-operative interventions can 
improve patient experience during conscious surgery. This study has shown that the benefits of
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these interventions, in particular nurse-patient interaction, can also influence health related 
outcomes, namely quality of life at 3 months post-surgery. This finding supports the use of 
distraction during surgery for both immediate and longer term outcomes and suggests that 
interaction with nurses may be the most beneficial intervention in terms of immediate and long 
term outcomes following conscious surgery.
9. Conclusions
This study explored the longer term impact of the intra-operative distraction interventions 
studied in the previous study of this thesis. At 3 months post minimally invasive varicose vein 
surgery under local anaesthetic, participants who interacted with nurses during surgery (and 
subsequently reported significantly lower anxiety and pain during surgery) reported significantly 
better quality of life than participants who received treatment as usual.
No significant differences were noted between participants who received any intra-operative 
distraction intervention and those who received treatment as usual at 3 months post-surgery for 
the other health related outcomes studied in this research (ratings of general health, pain 
experienced at three months, the impact of symptoms on activities of daily living, satisfaction 
with treatment, satisfaction with the appearance of legs or time taken to return to work 
following surgery)
10. Towards an understanding of patients' experience of minimally invasive varicose vein 
surgery under local anaesthetic
We have seen that intra-operative interventions during conscious surgery can positively 
influence patient experience. The results of this study suggest that the benefits associated with 
increased interaction with nurses during surgery may extend to 3 months post-surgery. 
Significantly better improvements in patient reported quality of life were evident in those 
participants who interacted with nurses during surgery. This implies that nurses can play an 
Important role in improving both the immediate and longer term outcomes of conscious surgery 
patients.
A marginally significant difference was also observed for ratings of pain at 3 months post­
surgery. Despite the small effect size of this finding, it is an area of patient experience that if
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improved, could positively impact upon patients' experiences of recovery from surgery. The next 
section of this thesis will take a closer look at the patterns of post-operative pain reported by 
this sample.
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Chapter 6 
Study 3: Part 3
Part 3: Does Intra-operative Experience Affect Patterns of Post-operative 
Pain?
1. Overview
In the previous chapter, the impact of the different intra-operative distraction interventions 
utilized in the randomized controlled trial described in chapter 4 were examined at 3 months 
post-surgery. The randomized controlled trial showed us that participants who interacted with 
nurses, watched a DVD or used stress balls reported significantly lower anxiety than participants 
who received treatment as usual. In addition those who interacted with nurses or used stress 
balls during surgery also reported significantly less pain than participants who received 
treatment as usual. Following this, chapter 5 looked into whether the benefits observed intra- 
operatively would persist to 3 month follow up, and whether there would be any differences in 
health related outcomes as a result of the different interventions. From chapter 5 we learnt that 
the benefits of reduced anxiety experienced in the interaction condition did indeed persist to 3 
month follow up, with participants in the interaction condition reporting significantly higher 
quality of life than participants who received treatment as usual. No further differences were 
found in health related outcomes between the intra-operative distraction conditions and 
treatment as usual. In the light of the findings from chapters 4 and 5, the next chapter of this 
thesis will explore whether the intra-operative distraction interventions studied affected the 
post-operative reported by participants by examining the patterns of pain reported across 
conditions and levels of change in key health reported outcomes.
2. Introduction
This study was composed of 3 stages which explored the differences in the patterns of post -  
operative pain experienced by participants in the different conditions of the RCT described in 
chapter 4 (Intra-operative music, DVD, interacting with nurses, touch and treatment as usual-
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TAU) and also the level of change in key health related outcome measures at 3 months post­
surgery.
The first stage examined the patterns of post-operative pain reported by participants to assess 
whether intra-operative distraction interventions influenced post-operative pain experience. We 
have seen from the literature outlined in chapter 1 that increased pain and anxiety during 
surgery have been linked to increased pain in the post-surgical period (Boeke et al, 1991; 
Kiecolt- Glaser et al, 1998; Kavacki et al, 2012). An interesting observation from the 3 month 
follow up described in chapter 5 was that participants who reported the lowest pain during 
surgery (those in the touch condition) reported the second highest ratings of pain at 3 month 
post-surgery. While the pain they reported was not significantly higher than that reported by 
participants in any other condition, this goes against what we would have expected to see based 
on previous research. This finding indicates that the nature of the relationship between intra­
operative pain and anxiety at all stages of the operative and post-operative experience requires 
further clarification.
In the light of research outlined above, and from previous chapters in this thesis, the first stage 
of this study explored whether the reductions in pain and anxiety observed in response to the 
intra-operative distraction interventions affected the course of post-operative pain following 
minimally invasive varicose vein surgery under local anaesthetic. Relatively little previous work 
has been conducted regarding the post-operative pain experienced of patients undergoing 
minimally invasive surgery for varicose veins. Shepherd et al (2010) was one of the first to 
explore the post-operative pain experience of this patient group. Post-operative pain diaries 
were used to assess the pain patients experienced after 2 types of minimally invasive venous 
surgery, endovenous laser ablation (EVLA) and radio frequency ablation (RFA) (n=81). Both types 
of procedure were conducted under local anaesthetic on an outpatient basis in the same 
manner as the surgery conducted in this research. The post-operative pain reported by patients 
in both conditions was relatively low but had not changed significantly between day 3 and day 
10 post-operatively. This study explored whether the pain experience of patients in this sample 
mirrors that of Shepherd et al (2010) and also whether the intra-operative distraction 
interventions received by participants influenced the course or intensity of post-operative pain.
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The second stage of this study explored whether the intra-operative pain experienced by 
participants influenced the patterns of post-operative pain reported. This phase aimed to 
explore the relationship between intervention, time and post-operative pain in greater detail by 
removing intra-operative pain from the analysis. It has been established that pain reported by 
participants in the different conditions was significantly different intra-operatively but the 
impact on post-operative pain is less clear. As the ratings of intra-operative pain were markedly 
different from the pain reported during the post-operative period, in order to fully understand 
the impact of interventions on post-operative pain, this study will exploring the relationships 
between pain, time and the different distractions when intra-operative pain is removed from 
the analysis.
The final stage of this study aimed to explore the impact of the intra-operative distraction 
interventions on other health related outcomes at 3 months post-surgery. The research outlined 
in chapter 1 has implicated many variables in the prediction of post-operative outcomes 
following surgery, with mixed results emerging. Numerous studies including Holden-Lund (1988) 
and Chunta (2009) have found that decreasing anxiety experienced in relation to surgery 
significantly lowered the physiological stress responses of patients and also levels of wound 
erythema in comparison to treatment as usual. This has implications for smoother, faster post- 
surgical recoveries. This would imply that reducing intra-operative anxiety via distraction, as was 
seen in the RCTs outlined in chapters 3 and 4 should serve to lead to faster recoveries in the 
post-operative period. Other research has also highlighted the role of increase anxiety in 
recovery from surgery (Ader & Cohen, 1975; Stone et al, 1987), providing further evidence for 
this hypothesis (see chapter 1).
The role of other baseline and treatment variables on the post-surgical recovery have also been 
explored and again, inconsistent findings have been reported. For example the role of gender 
was found to be influential in some studies (Chung, Ritchie & Su, 1997; Thomasset et al, 2010) 
and not in others (Darwood et al., 2009; Wright et al, 2006). Likewise whether the minimally 
invasive varicose vein treatment was bilateral has been found to affect recovery in some studies
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(Wright, Berridge, & Scott, 2006) but not in others (Shepherd et al, 2009). Thus it is clear that 
the prediction of post-operative outcomes is a complicated process.
With regards to minimally invasive varicose vein surgery under local anaesthetic specifically, the 
following factors have been linked with poorer post-surgical outcomes; procedure type 
(Shepherd et al, 2009), bilateral or unilateral treatment (Wright, Berridge, & Scott, 2006), being 
female (Thomasset et al, 2010). While it appears that little research has explored the role of 
intra-operative pain and anxiety on post-surgical outcomes for this particular patient group, 
other research conducted using patients undergoing different procedures have found 
relationships between pain and anxiety during surgery and suboptimal surgical outcomes (Boeke 
et al, 1991; Kavacki et al 2012; Kiecolt- Glaser et al, 1998). With this in mind, this study will look 
at the impact of the reductions in intra-operative pain and anxiety experienced in response to 
intra-operative distractions on health related measures of quality of life at 3 months post­
surgery.
3. Alms
The aims of this study have been divided 3 stages
i) Stage 1: Identifying Patterns o f Post-operative Pain 
The first stage of this study sought to answer the following questions:
• Is there a pattern to the post-operative pain reported in the sample as a whole?
• Does the distraction intervention received influence this pattern?
• Is there an interaction between the intervention received and time
• When pain is at its peak, is there a difference between participants who receive
TAU and those who received different types of distraction during treatment?
ii) Stage 2: The Influence o f Intra-operative Pain 
Following on from stage 1, stage 2 aimed to answer the following question:
• Is the pattern of pain reported in stage 1 of this study altered when intra­
operative pain is removed from the analysis?
173
Hi) Stage 3: Do Different Distraction Interventions Lead to Greater Changes in Key Health 
Outcomes?
The final stage of the study aimed to assess whether the distraction interventions received intra- 
operatively had any impact on the changes reported in the following outcomes from baseline to 
3 month follow up:
• Quality of life (the Aberdeen questionnaire)
• Ratings of general health
• Pain at 3 months post-surgery
• Impact of symptoms on activities of daily living
• Satisfaction with the appearance of their legs
4. Design
A non-blinded prospective randomized controlled trial with 4 experimental conditions and a 
control condition, receiving treatment as usual was conducted. Data collected at baseline, 
immediately after surgery and after 3 months. This study utilizes a retrospective cohort design 
which asked participants to reflect on their pain experience in the first 4 weeks after surgery, on 
their current level of pain and on other specified health related outcomes.
5. Methods
i) Location and timing of study
Patients were recruited at a private clinic specialising in the minimally invasive treatment of 
venous conditions in Surrey, between June 2012 and June 2013. The sample was followed up 3 
months after surgery; the results of the follow up are outlined in chapter 5. This chapter 
provides an analysis of the post-operative pain experienced by participants in the first 4 weeks 
following surgery and at 3 month follow up.
ii) Sample size
380 participants were originally recruited to a previous study in which the effects of the same 
intra-operative distraction interventions on patient reported pain and anxiety during surgery 
was explored. A response rate of 64% was achieved giving follow up data for 255 participants.
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Hi) Patient selection
All new patients at the clinic were invited to take part in the research, information sheets were 
posted to potential participants along with standard pre-procedure information. 494 patients 
were assessed for eligibility. The inclusion and exclusion criteria are outlined in previous 
chapters in this thesis (see chapter 4).
iv) Randomization
Randomisation was achieved using a list of computer generated numbers. These were 
generated by a third party statistician and used to allocate participants to conditions (see 
chapter 4).
v) Ethics
This study has received favourable approval from the National Health Service, South East Coast 
Research Ethics Committee and also the University Ethics Committee.
vi) Baseline Measures
After providing informed consent participants completed the same baseline questionnaire that 
was described in the previous studies in this thesis (chapter 4 -  Appendix G). Of relevance to 
this study, the following were collected; type of treatment, pre-treatment anxiety (the state 
scale of the state -tra it anxiety inventory (S-STAI, 20) and an 11 point numeric rating scale (NRS, 
21) from 0 (no anxiety) to 10 (worst anxiety imaginable), vein related quality of life (the 
Aberdeen questionnaire), satisfaction with the appearance of their legs (Numeric rating scale 
from 0 (very dissatisfied) to 10 (very satisfied) and single item rating of general health ranging 
from 0 (poor) to 5 (excellent).
vH) Intra-operative interventions 
Participants were randomly allocated to one of the following distraction interventions; listening 
to patient selected music, watching a DVD, interacting with nurses, using stress balls or receiving 
treatment as usual. For a full description of each intra-operative intervention, please see 
chapter 4.
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viii) Outcome measures
Immediately after surgery, in the recovery area, participants completed the same questionnaire 
that has been described elsewhere in this thesis (chapter 4 -  Appendix H). Importantly for this 
study, participants completed an 11 point numeric rating scale which asks them to rate the pain 
that they experienced during surgery and the pain that they were currently experiencing on the 
same scale.
At 3 months post-surgery participants completed a follow up questionnaire, either at the clinic 
or online (Appendix I). All outcome measures included in this particular study, with the 
exception of ratings of intra-operative anxiety were collected using this questionnaire; 3 months 
post-surgery. The following measures were repeated from the baseline questionnaire in this 
follow up questionnaire: vein related quality of life (The Aberdeen Questionnaire), the same 
single item measures of satisfaction with treatment (5 point NRS), their satisfaction with the 
appearance of their legs (11 point NRS) and current health (6 point NRS) and the effects of their 
venous symptoms on their activities of daily living.
In addition to these repeated measures, participants were asked to indicate how long it took 
them to return to work (responses were then grouped into the following, 1-2 days, within a 
week, 1-2 weeks, 2-3 weeks, 3 weeks+) and also to rate the post-operative pain they 
experienced at the following time points, 1 week after surgery, 2 weeks after surgery, 3 weeks 
after surgery, 4 weeks after surgery and over the previous 2 weeks (at 3 months post-surgery). 
Participants rated post-operative pain on a 4 point numeric ratings scale from (0 no pain) to 3 
(severe pain).
6. Data analysis
The first step in the data analysis was to outline the demographic and baseline characteristics of 
the sample and to assess these variables for differences between each intra-operative 
intervention and the treatment as usual condition. ANOVAs were used to check for differences 
between the conditions on interval items (age, quality of life scores, activities of daily living 
scores, satisfaction with appearance, ratings of health, intra-operative pain, and satisfaction 
with treatment), while chi squared analyses were used to assess differences in categorical
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variables (gender, ethnicity, procedure. The results of these initial analyses are outlined in table 
1.
I) Data analysis Stage 1: Identifying Patterns of Post-operative Pain
After checking for homogeneity in the baseline, demographic and treatment characteristics of 
the sample, the next step in the data analysis plan was to graphically represent the pattern of 
intra-operative and post-operative pain reported by the sample as a whole. This was done to 
assess the pattern of post-operative pain reported by the sample as a whole and is displayed in 
figure 1.
The next stage of the data analysis was to group reported post-operative pain by the intra­
operative interaction condition to which participants were assigned. This was done to assess 
whether the intra-operative distraction condition received influenced the pattern of post­
operative pain reported. This is represented in figure 2. Table 2 shows the mean pain scores for 
the sample as a whole, for each intra-operative interaction condition and for treatment as usual. 
In order to assess whether there were any differences in post-operative pain patterns were 
significant in each intra-operative distraction condition, one way analyses of variance were 
conducted. Significant ANOVAS were followed by post hoc tests using the sidak multiple 
comparisons.
The next stage of the analysis was to assess whether there was an interaction between the 
intervention received and the amount of time passed following surgery -  in other words, to 
assess whether the pain reported by participants in each intra-operative condition changed in 
the same way over time. To do this a repeated measures mixed ANOVA was conducted to assess 
whether there were significant differences in pain reported at each time point and whether this 
was affected by the type of distraction intervention participants received. The within subjects 
factor was time while the between group factor was the type of distraction intervention that the 
participant received.
The pattern of post-operative pain for each intervention was then described at each time point 
studied and differences in peak post-operative pain by condition were then assessed to
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investigate whether the benefits of reduced intra-operative anxiety or pain reported as a result 
of the intra-operative distractions (outlined in chapter 4) served to reduce the intensity of pain 
when it was at its peak, post-operatively.
ii) Data anaiysis: Stage 2 The Influence o f Intra-operative Pain
The aim of this stage was to assess whether the patterns of post-operative pain outlined in the 
first stage of this study were influenced by intra-operative pain ratings. Therefore the next stage 
of the analysis was to outline the intra-operative and post-operative pain reported by 
participants in each condition.
The first stage of the data analysis for stage 2 was to outline the demographic, baseline and 
treatment characteristics of the sample. Test of difference revealed no significant differences on 
any of these variables (see figure 2).
The relationships between post-operative pain, intra-operative distraction type and the passage 
of time were then explored. The impact of the inclusion of intra-operative pain on the 
interactions and relationships observed was also examined. To do this a repeated measures 
ANOVA was conducted in which the within subjects factor of time had 5 levels (1 week post- 
operatively, 2 weeks, 3 weeks, 4 weeks and 3 month follow up) and the between subjects factor 
was the type of intra-operative distraction received. Participants were asked to rate this pain on 
a 4 point numeric ratings scale from (0 no pain) to 3 (severe pain). The results are displayed in 
table 3.
iii)Data analysis: stage 3: Do Different Distraction Interventions Lead to Greater Changes in 
Key Health Outcomes?
The final stage of this study aimed to explore whether the different intra-operative distractions 
had an impact on health related outcomes at 3 months post-surgery. The previous two stages 
were concerned with the identification of patterns of post-operative pain, while this final stage
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explored the impact of the interventions on the health related outcomes assessed at 3 months 
post-surgery.
The first stage in the analysis was to outline the baseline and 3 month outcomes for the health 
related variables of interest. The mean scores for baseline and 3 month measures of quality of 
life, general health, impact of symptoms on activities of daily living and satisfaction with the 
appearance of legs have been outlined in previous chapters of this thesis (chapter 5).
The next stage in the analysis was to calculate change scores for the following outcomes: quality 
of life (total scores, perceived impact of symptoms and perceived severity of symptoms), ratings 
of general health, impact of symptoms on activities of daily living, satisfaction with appearance. 
This was done to allow for assessments to be made regarding, improvements or deteriorations 
in each health related outcome, it also meant that baseline scores on each variable were 
controlled for. Change scores were calculated by taking the score at time 2 (3 month follow up) 
and subtracting from this the score at time 1 (baseline) for each variable of interest. These 
change scores were then entered into one way Analysis of variance with the between subjects 
factor being the type of distraction intervention received. Significant ANOVAs were followed up 
with sidak multiple comparisons tests.
Changes in each health related outcome by distraction intervention will then be explored and 
significant differences reported.
7. Results
I) Stage 1 Identifying Patterns of Post operative Pain
As outlined in the data analysis section, the first stage of the analysis was to outline the 
demographic, baseline and treatment characteristics of the sample, and to assess for 
homogeneity. The results of this analysis are outlined in table 1. No significant differences were 
noted for any demographic, baseline or treatment variables.
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Table 1. Demographic, baseline and treatm ent characteristics o f the sample with tests o f
difference.
test statistic
Control
N=48
Music
N=55
DVD
N=54
Interaction
N=49
Touch
N=49
ANOVA X: P
M ean age (sd) 52 .7 (13 .3 )
55.2
(11.7)
49.6
(12.4)
5 1 .4 (1 3 .6 )
52.6
(13.1)
1 .36 .246
M ale /Fem ale 1 2 /3 6 1 3 /4 2 1 0 /4 4 1 3 /3 6 1 4 /3 5 1.62 .804
Ethnicity (%)
W h ite
47 (97.9) 52 (94.5)
54
(100)
47 (95.9)
47
(95.9)
3 .18 .528
Black 0 0 0 0 0
Asian 1 (2 .1 ) 3 (5.5) 0 2 (4.1) 2 (4 .1 )
Procedure (%) EVLA 15 (31.3) 15(27.2)
18
(33.5)
16 (32.6)
14
(28.5)
5.226 .733
EVLA+/-TRLOP 14 (29.2) 26 (47.2)
21
(38.8)
16 (32.6)
18
(36.7)
Phlebectomy 19 (39.5) 14 (25.5)
15
(27.7)
17(34.8)
17
(34.8)
M ean Aberdeen  
Questionnaire (SD)
19.9 (4 .1)
19.3
(4.8)
19.0
(4.7)
19.7 (4.3)
21.1
(4.3)
1.66 .159
Activities o f Daily living 
checklist (SD)
10.4 (1.7)
10.3
(1.8)
10.3
(1.9)
10.2 (1.1)
10.7
(1.8)
1.46 .192
M ean satisfaction rating for  
appearance o f legs +(SD)
5.5  (1.3) 5 .4  (1.7)
5.7
(1.4)
5.8  (1.7)
5 .0
(1.5)
2.03 .091
M ean rating o f current 
health ++(sd)
3 .6  (1.4) 3.5 (.9)
3 .4
(1.0)
3 .8  (.72)
3.6
(.93)
1.58 .178
intra operative pain (SD 4.1  (1.68) 4 .0  (2.0) 3.7 (1 .8 ) 3.3 (1.8)
3.2
(1.4)
2.27 .062
Post-operative satisfaction 
with  trea tm ent (SD)
4.5  (.58) 4.7  (.49)
4 .7
(.54)
4 .6  (.64)
4.7
(.44)
1 .36 .250
* * *  P<.001, * *  p<.01, * , P<.05
+ on an 11 point numeric rating scale, higher ratings equal g reater satisfaction 
++ on a 4 point numeric rating scale, higher numbers equai be tte r ratings o f health  
+++ on an 11 point numeric rating scale, w ith  higher scores indicating m ore pain 
++++ on a on a 4  point numeric rating scale, higher numbers indicating greater satisfaction
i.i) Patterns o f pain fo r the entire sample
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In order to assess the pattern of pain for the entire sample, a chart was produced to show mean 
ratings of post-operative pain for the entire sample at the following time points, intra- 
operatively, post operative weeks 1, 2, 3 and 4 and at 3 month follow up.
Intra-operertive Week 1 3 Months
Figure 1. P artic ip an t ratings o f  in tra -o p e ra tiv e  p ain  and  p ost-o perative  pain  a t  1 w eek, 2  weeks,
3  weeks, 4  weeks post-surgery and  a t  3  m onth  fo llo w  up
Figure 1 graphically represents the intra-operative pain experience of all participants. From this 
graph we can see that the highest ratings of intra-operative pain were reported during the 
procedure. Pain ratings had decreased sharply by 1 week post-surgery and remained fairly 
constant between the first and second post-operative weeks. Patient reported pain decreased 
steadily from post-operative week 2 until the final follow up at 3 months post-surgery when the 
mean pain rating was .84 for the entire sample
i.ii) Patterns o f  pain  by in tra -o p era tive  d istraction  condition
The next stage of the data analysis was to group reported post-operative pain by the intra­
operative interaction condition to which participants were assigned. This was done to assess 
whether the intra-operative distraction condition received influenced the pattern of post­
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operative pain reported. Figure 2 shows the patterns of post-operative pain for participants in 
each condition intra-operatively, at 1,2,3 and 4 weeks post-surgery and at 3 month follow up.
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Figure 2. P a tie n t rep orted  pain  by in tra -o p e ra tiv e  in tervention  type received a t  each tim e  p o in t
We can see from figure 2 that the patterns of post operative pain were similar in each 
intervention. Table 2 provides the mean pain scores reported by participants at each time point 
in the study, for the sample as a whole and divided by condition, with tests of difference. 
Mauchley's test indicated that the assumption of sphericity had been violated for the main 
effect of time (x2=.031, p<.001). Therefore the degrees of freedom were corrected using the 
Greenhouse-Geisser estimates of sphericity £=.44).
Table 2 shows that for all participants, there was a significant effect of time on ratings of pain (F 
(2, 533) = 303.95, p<.001). post hoc contrasts using the sidak multiple comparisons method 
revealed that ratings of pain dropped significantly at each time point, with the exception of 
between time 2 (1 week after surgery) and time 3 (2 weeks after surgery), (p=1.0).
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Table 2. M ean pain (sd) and differences between conditions
Whoie
sample
Control
(TAU)
Music DVD interaction Touch F P df Effect size 
adj r2 
(np2)
Intra 3.76 4.1 4.00 3.72 3.31* (1.80) 3.69* .010
operative (1.8) (1.68) (2.0) (1.87) (1.78) 3.37**
(SD) 4 .033
Week 1 2.26 2.25 2.20 2.24 2.31 (.62) 2.35 .280 .891 4 .011
(.69) (.78) (.73) (.69) (.63)
Week 2 2.22 2.38 2.11 2.07 2.24 (.59) 2.33 1.98 .097 4 .015
(.67) (.73) (.66) (.69) (.66)
W eeks 1.63 1.69 1.62 1.50 1.53 (.61) 1.84 2.20 .069 4 .019
(.65) (.69) (.62) (.64) (.66)
Week 4 1.26 1.29 1.24 1.15 1.22 (.42) 1.39 1.90 .110 4 .014
(.46) (.50) (.43) (.41) (.53)
f/u .84 .89 1.00 .48 .78 (1.53) 1.06 2.41* .050 4 .022
(1.08) (1.55) (1.45) (.146) (1.53)
ANOVA
time 303.95*** .0001 2.13 Partial
eta (.549)
Intervention 1.81 .126 4 (.028)
Time x 2.21* .022 8.57 (.034)
intervention
*P<05, **p<.005, ***p < 0 0 1
i.iii) Interaction between time and distraction intervention
Table 2 also shows the results of a repeated measures mixed ANOVA which explored whether 
there was an interaction between the type of distraction intervention received and time after 
surgery. A significant effect of time was observed F(8,250) = 303.95, p<.001) meaning that the 
pain reported by participants in each distraction condition changed over time, as displayed in 
figures 1 and 2.
There was no significant effect of intervention on pain meaning that, with all other variables 
held constant, the type of intervention the participant received did not affect their pain ratings 
(F (4,250)= 1.81, p=.126).
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There was however, a significant interaction effect between the type of distraction intervention 
received and time (F (8,533) = 2.21, p=.022). This indicated that pain reported by participants 
who received different interventions, was different over time. We can see from table 1 that 
there was a significant difference between the pain ratings given by participants in the different 
conditions intra-operatively (F (3, 493) = 3.37, p=.010) and a marginally significant difference at 
3 month follow up (F (4,250) = 2.41, p=.049). Intra-operatively participants in the interaction 
(p=.020, 95% C l= .ll to 1.26) and touch conditions (p=.002, 95% Cl=.34 to 1.48) reported 
significantly less pain than participants in the TAU condition. At 3 month follow up an ANOVA 
revealed that there was a significant difference between the pain reported by participants in 
each intervention condition (F (4, 249)= 2.407, p=.049). This effect was only marginally 
significant with a small effect size (adjusted r2= .018). Post hoc tests using the sidak multiple 
comparisons correction revealed no significant differences between the conditions.
i.iv) The impact o f intra-operative distraction interventions at each time point
The significant interaction observed between distraction type and time suggests that the 
pattern of pain reported by participants in the different intra-operative interaction conditions 
varied. We saw from the results of chapter 4 that during surgery, participants in the touch and 
interaction condition reported significantly less pain than those in the treatment as usual 
condition and that interaction with nurses, watching a DVD and using stress balls resulted in 
significantly less pain than receiving treatment as usual. The next section of this stage will 
describe the patterns of post-operative pain at each time point for each intervention.
Intra-operative pain
As was outlined in chapter 4, and from figure 1 and 2 above, we can see that intra-operatively, 
that the highest ratings of pain were reported by participants who received treatment as usual, 
the second highest pain ratings were reported by participants in the music condition, followed 
by the DVD participants, the interaction participants and the lowest intra-operative pain ratings 
were reported by participants in the touch condition.
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1 week post-surgery
At 1 week post-surgery, the differences in pain reported by participants in the 5 conditions had 
reduced and were no longer significant. Pain ratings across the conditions were very similar at 
this time point, with a difference of .33 between the highest pain ratings (touch) and the lowest 
(music). It is interesting to note that although patient reported pain was lowest in the touch 
(stress balls) group intra-operatively, the level of pain reported by participants in this group is 
actually the highest of all the conditions at 1 week post-operatively. The differences between 
the groups however, are not significant.
2 weeks post-surgery
At this time point we can see from figure 1 that there is little change from the pain reported at 
1 week post-operatively. The differences in pain reported between the two conditions increased 
at this time point but remained insignificant. The highest level of pain was reported by 
participants in the TAU condition and the lowest pain was reported by participants in the DVD 
condition.
3 weeks post-surgery
At 3 weeks post-surgery, the differences in pain between the 2 conditions remained 
insignificant. The lowest pain rating was still reported by the DVD condition however at this time 
point, participants in the touch condition reported the highest level of pain. Again the 
differences between the groups are very small, and are not significant.
4 weeks post-surgery
At 4 weeks post-surgery, the patient reported pain was low across all conditions and the 
differences reported between the conditions were not significant. The highest pain ratings were 
reported by participants in the touch condition, while participants in the DVD condition 
provided the lowest pain ratings, the difference between the conditions was minimal, .24
3 months post-surgery
At 3 month follow up, the differences in patient reported pain between the 5 conditions was 
more pronounced and a marginally significant difference was observed (p=.05). The highest pain 
ratings were reported by participants in the touch condition and the lowest pain ratings were
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reported by participants in the DVD condition. Post hoc tests, using sidak comparisons revealed 
that there were no significant differences between the interventions in terms of the pain 
reported at 3 month follow up.
i.v) Differences in peak pain intensity between the intra-operative interventions 
Of all the time points studied, the highest level of pain was reported intra-operatively, 
significant differences were observed between the groups at this time (F (4,343) =3.37, p=.010, 
r2=.033). Post hoc analysis using sidak multiple comparisons tests revealed that intra- 
operatively, participants in the TAU condition reported significantly higher pain ratings than 
those in the touch (p=.002, 95% Cl=.34 to 1.48) and interaction conditions (p=.020, 95% C l= .ll 
to 1.26).
The time point with the second highest pain rating across the sample was during the first post­
operative week. The significant differences in pain that were reported intra-operatively were no 
longer evident at 1 week post-surgery and no significant differences between the pain ratings of 
participants who received TAU and any of the distraction interventions were found (F (4, 250)= 
.280, p=.891, adjusted r2=-.011).
This trend remained constant at post-operative weeks 2, 3 and 4. At 3 month follow up, 
significant differences emerged once more (F (4,249) = 2.41, p=.05, adjusted r2= .022). However 
the effect size for this result was small and post hoc analyses revealed no significant differences 
between the pain intensity reported by participants in the different intervention conditions and 
in the TAU condition.
ii) Results: Stage 2 -The Influence of Intra-operative Pain
Mean pain at each time point for the whole sample, and within each condition are displayed in 
table 1 and are described in the results section of phase 1 above. Table 3 below shows the post­
operative pain of the sample as a whole and for each intra-operative distraction condition. Also 
detailed in this table are the results of the repeated measures ANOVAS both including and 
excluding intra-operative pain ratings. From table 3 we can see that removing ratings of intra- 
operative pain from our analysis, a slightly different pattern of results emerged. When intra-
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operative pain is included, there was a significant effect of time and a significant interaction 
between time and distraction type, with no significant effect of distraction type alone.
Table 3. Post-operative pain fo r the whole sample and by interaction type
W hole
sample
Control
(TAU)
Music DVD Interaction Touch Test
statistic
P df Effect size 
adj r2 
(np2)
W eek 1 2 .26 2.25 2.20 2 .24 2.31 (.62) 2.33 .280 .891 4 .011
(.69) (.78) (.73) (.69) (.63)
W eek 2 2.22 2.38 2.11 2.07 2.24  (.59) 2.33 1.98 .097 4 .015
(.67) (.73) (.66) (.69) (.66)
W eek  3 1.63 1.69 1.62 1.50 1.53 (.61) 1 .84 2.20 .069 4 .019
(.65) (.69) (.62) (.64) (.66)
W eek  4  1.26 1.29 1.24 1.15 1.22 (.42) 1.39 1.90 .110 4 .014
(.46) (.50) (.43) (.41) (.53)
f /u  .84 .89 1.00 .48 .78 (1 .53) 1.06 2 .4 1 * .050 4 .022
(1.08) (1.55) (1.45) (.146) (1.53)
ANOVA INCLUDING INTRA-OPERATIVE PAIN
tim e 3 0 3 .9 5 * * * .0001 2.13 Partial
e ta(.549)
Intervention 1.81 .126 4 (.028)
Tim e x 2 .2 1 * .022 8.57 (.034)
in tervention
ANOVA EXCLUDING INTRA-OPERATIVE PAIN
tim e 2 5 4 .8 9 * * * .0001 2.21 (.505)
intervention 2 .6 2 * .036 4 (.040)
Tim e x 1.315 .227 8.85 (.021)
intervention
*P<.05, **p<.005, ***p < 0 0 1
ii.i) Impact o f removing intra-operative pain scores from the analysis 
After the removal of intra-operative pain scores, the significant effect of time remains (F 
(2.21,526.964)=254.89, p=<.001, np2 =.505), however the interaction between distraction type 
and time is no longer significant (F (8.85, 526.964)=1.315, p=.227. np2 =.021). The effect of the 
distraction type becomes significant (F (4,250) =2.62, p=.036, np2=.040) however the effect size 
is very weak and post hoc analyses revealed no significant differences between the 
interventions at any of the time points, therefore this result needs to be interpreted with 
caution.
The pain scores for the group as a whole at week 1 and week 2 are very similar (2.26 and 2.22 
respectively). No differences for the pain scores were observed between conditions at time 1 (F
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(4, 250) = .280, p=.891, adjusted r2=-.011). This is also true at time 2 (F (4,250) =1.988, p=.097). 
This indicates that the type of distraction intervention received during treatment had no 
significant effects on post-operative pain at its peak.
Results: Stage 3 - Do Different Distraction Interventions Lead to Greater Changes in Key Health 
Outcomes
As outlined in the data analysis section, the first step in the analysis was to explore mean scores 
for health related variables (quality of life, ratings of health, satisfaction with appearance, 
impact of symptoms on activities of daily living) at baseline and at 3 month follow up. These 
results have been tabulated in chapter 5.
The next stage was to calculate change scores for each variable, to assess the extent of 
improvements or reductions in each measure. The change scores for each outcome are 
displayed in table 4.
Table 4. Change scores fo r outcome measures with tests o f difference
Control Music DVD Interaction Touch Test P Df Effect
(TAU) statistic size adj 
r2
Health rating 39(.159) .78(.149) .815 (.878) .408 (.158) .469(.158)
1 .821
.125
4 .013
Total quality o f -4.73 -3 .58 -4 .49 -6 .16 -4 .82 2 .00 .095 4 -0 .15
life (4.471) (4 .848) (5 .288) (3 .682) (4 .940)
Im pact o f -.77l*'^ - .4 0 0 * '' -1 .2 4 * '' -2 .55 -1 .59 3 .3 0 * * .012 4 .035
symptoms (.468) (.437) (.437) (.463) (.463)
Severity o f -3.95 -3 .18 -3 .26 -3 .69 -3 .22 .520 .721 4 .008
symptoms (.489) (.457) (.457) (.484) (.484)
Satisfaction w ith 1.83 (.292) 1.58 (.277) 1.51 1.42 1 .90 .529 .714 4 .008
appearance o f (.275) (.288) (.286)
legs
Im pact o f -.458 -.400  (.323) -.481 .000  (.342) -.633 .479 .751 4 -.008
activities o f daily (.346) (.326) (.342)
living
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*P < .05 , * *p < .0 0 5 , * * *p < .0 0 1  
^ Significantly d iffe re n t to the in teraction  condition
From table 2 we can see the results of the analyses of variance of change scores for participants 
who received each intra-operative distraction intervention. The results for each health related 
outcome will now be reported.
iii.i) Q uality  o f  life  a t  3  m onths post-surgery -  to ta l scores
Figure 4 shows the total mean scores for the Aberdeen questionnaire at baseline and 3 month 
follow up for participants in each intra-operative distraction condition.
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Figure 4 . B ar chart to show  the m ean  ratings o f  to ta l qua lity  o f  life  scores, as m easured  by the  
A berdeen  Q uestionnaire, a t  baseline and  3 m onth  fo llo w  up by condition
Higher scores on this measure indicate a greater impact on participants' quality of life. At 
baseline there were no significant differences between the groups in terms of score on this 
measure. At 3 month follow up, the total scores on this measure had reduced for all 
interventions indicating that all participants experienced an improvement in their quality of life 
following surgery. The analysis of change scores reported in table 1 indicate that there were no 
significant differences in the size of the improvements in quality of life reported by participants {
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F(4, 251) =2.00, p= .095) suggesting that the intra-operative interventions had no impact on 
total Aberdeen questionnaire scores.
Quality o f life -  perceived impact o f symptoms
The next stage of the data analysis was to look at change scores regarding participants' 
perceptions of the impact of their symptoms on their quality of life. Figure 5 displays the mean 
scores for the impact of symptoms scale of the Aberdeen Questionnaire at baseline and 3 
month follow up.
I Baseline 
13 month follow up
control music dvd interaction touch
Distraction intervention
Figure 5. Bar chart to show the mean scores a t baseline and 3 month follow  up fo r participant ratings o f 
the impact o f their varicose vein symptoms on their quality o f life.
Figure 5 shows that participants' ratings of the impact of their symptoms on their quality of life 
reduced from baseline at 3 months for all interventions for all distraction interventions and also 
treatment as usual.
A significantly greater improvement was reported by participants in the interaction condition 
than participants in the TAU condition (mean difference of -.178, p=.007, 95% Cl = .48 to 3.08), 
than participants in the music condition (mean difference of 2.15, p=.001, 95% Cl=.90 to 3.41) 
and participants in the DVD condition (mean difference = 1.31, p=.G40, 95% Cl=.06 to2.57).
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There were no significant differences in the change scores reported by participants in the 
interaction condition and participants in the touch condition.
Quality o f life -  participant's perceptions o f symptom severity
The final measure of quality life from the Aberdeen questionnaire concerns participant's ratings 
of the severity of their symptoms. Baseline and 3 month scores on this measure are displayed in 
figures.
m l
I Baseline 
I 3 month follow up
Interaction
Distraction Ir
Figure 6. Bar chart to show the mean scores at baseline and 3 month fo llow  up fo r  participant 
ratings o f the severity o f their varicose vein symptoms on their quality o f life.
The mean baseline and 3 month follow up scores for participant ratings of the severity of their 
symptoms are displayed in figure 6. A reduction in symptom severity can be seen in each 
intervention group 3 months after surgery. An analysis of the changes between baseline and 3 
month scores indicated that there was no difference in the level of improvement between 
participants who received any of the intra-operative interventions, or those who received TAU.
i) Ratings of general health at 3 months post-surgery
The next health related outcome to be assessed was participant's ratings of their general health. 
Again change scores were calculated to assess improvements in this outcome from baseline to 3
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months post-surgery. Figure 7 shows the baseline and 3 month post- surgery ratings of general 
health from participants in all conditions.
lUii
Distraction intorvontion
Figure 7. Bar chart to show the mean ratings o f general health at baseline and at 3 months post­
surgery
Participants in all interventions reported an improvement in their general health 3 months after 
surgery in comparison with their baseline scores. The small differences observed could be due 
to a ceiling effect as ratings of general health were fairly high at baseline. Analysis of change 
scores indicted no difference in the improvements of general health reported by participants in 
any intra-operative intervention condition and participants who received TAU.
Hi.Hi) Impact on activities o f daily living at 3 months 
The next health related variable to be assessed was the impact of participants' symptoms on 
their activities of daily living at 3 months post-surgery. Again change scores were calculated and 
figure 8 displays the baseline and 3 month outcomes for this measure
Figure 8. Bar chart to show the mean ratings o f the impact o f varicose vein symptoms on 
activities o f daily living at baseline and 3 month fo llow  up.
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Following surgery there appeared to be little improvement in the impact that participant's 
perceived their symptoms had on their activities of daily living. No significant differences were 
observed between the change scores of participants who received any intra-operative 
intervention or TAU. This could be a function of the relatively small impact that participant's 
reported their varicose vein symptoms had on their lives at baseline.
iii.iv) Satisfaction with appearance 
The final outcome to be assessed for differences in change from baseline to 3 month follow up 
was participants' satisfaction with the appearance of their legs. Baseline and 3 month post­
surgery scores are displayed in figure 9.
Figure 9. Bar chart to show the mean satisfaction with appearance o f iegs at baseline and 3 
month fo ilow  up (0-10)
Satisfaction with appearance of legs had improved in all groups at 3 months post-surgery. As 
with all other outcome variables in this study, there were no differences between the groups at 
baseline. At 3 months post-surgery, the change scores for satisfaction with appearance of legs 
were not significantly different between the groups.
193
Summary of results
Stage 1
•  There was a significant effect of time for the sample as a whole, with post-operative 
pain decreasing over time.
• There was no significant effect of intervention type on the pattern of post-operative 
pain.
• There was a significant Interaction between time and intervention indicating that 
participants in different distraction conditions reported different patterns of pain across 
time.
Stage 2
•  When intra-operative pain is excluded from the analysis the significant effect of time 
remains. This means that even when the change from the level of pain experienced 
during surgery to immediately after is ignored, post-operative pain still decreases over 
the first month of recovery.
• When intra-operative pain scores are not included in the analysis, the interaction 
between distraction type and time seen in chapter 6, study 1 is no longer significant.
• Removing intra-operative pain scores means that the effect of intervention becomes 
significant. However, this effect was very weak and post hoc analyses revealed no 
significant differences between the different interventions at anytime period.
Stage 3
• Participants in the interaction condition reported significantly bigger improvements in 
the perceived impact of their symptoms on their quality of life than participants in the 
treatment as usual condition.
• There were no other significant differences in the change scores of participants in any 
other intra-operative intervention condition and on any other outcome measure.
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Discussion
The 3 stages of this study explored the post-operative experience in terms of pain perception 
and improvement in patient reported health outcomes for the whole sample and by distraction 
interaction condition for the first 3 months following minimally invasive varicose vein surgery. 
Stage 1 identified the pattern of post-operative pain and from this study we learnt that for the 
sample as a whole, there was a significant effect of time for pain experienced, with pain 
reducing significantly at each time point (intra-operatively, 3 and 4 weeks post-operatively and 
at 3 month follow up), with the exception of between the l^\and 2"'* post-operative weeks. The 
peak time of post-operative pain for the sample was then explored. It was found that post­
operative pain peaked at 1 week post-surgery and remained largely unchanged at 2 weeks post­
surgery, decreasing steadily after this point. It was also noted that there were no significant 
differences between the pain reported by participants in any of interventions and those who 
received TAU post-operatively at any point other than intra-operatively (although marginally 
significant differences were observed for pain at 3 month follow up).
Stage 1 showed that while the intra-operative interventions received had a significant impact on 
pain reported intra-operatively, they appeared to have little impact on the pattern of post­
operative pain experienced. This is in contrast to previous literature outlined in both study 6.1 
and the literature in chapter 1 which describes the relationship between elevated anxiety and 
pain and poorer post- surgical outcomes. A marginally significant effect was found for the 
interaction between time and the type of intervention received. This indicated that pain 
reported by participants who received different interventions, was different over time. 
Marginally significant differences were found in post-operative pain at 3 months (p=.05) 
however, the effect sizes were very small and post hoc tests using sidak comparisons revealed 
no significant differences between conditions.
These results seem to give mixed messages about the interaction between time and 
intervention. It is clear that the interventions had an impact on intra-operative pain however, 
the nature of the relationship between post-operative pain in the first 4 weeks, and at 3 months 
after surgery were not yet clear. With regards to how these finding fit with previous literature. 
Shepherd et al (2010) also reported that reports of post-operative pain following minimally
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invasive varicose vein surgery under local anaesthetic were quite low and that ratings of post­
operative pain did not change significantly between the 1st and 2nd post-operative weeks. 
Shepherd et al (2010) noted that the post-operative pain reported by participants in their 
sample did not change significantly between post-operative days 3 and 10.
The second stage of this study aims to explore the relationship between intervention, time and 
post-operative pain in greater detail by removing intra-operative pain from the analysis. It has 
been established that pain reported by participants in the different conditions was significantly 
different intra-operatively but the impact on post-operative pain is less clear. As the ratings of 
intra-operative pain were markedly different from the pain reported during the post-operative 
period, in order to fully understand the impact of interventions on post operative pain, stage 2 
exploring the relationships between pain, time and the different distractions when intra- 
operative pain was removed from the analysis. The results of stage 2 indicated that the 
interactions observed between time and intervention were a factor of the differences in pain 
reported intra-operatively, rather than a reflection of differences in post-operative pain 
between the interventions studied. Although when intra-operative pain was removed from the 
analysis, the effect of intervention becomes significant, this effect was very small and post hoc 
analysis revealed no significant differences between the conditions. Stage 2 concluded that the 
intra-operative interventions utilized in the RCT had no impact on the pattern of post-operative 
pain experienced in the first 4 weeks after surgery, or post-operative pain experienced at 3 
months post-surgery. This finding is in contrast with the previous literature that has explored 
the role of elevated pain experienced intra-operatively and pain experienced post-operatively 
(De Groot et al., 1997; Hsu et al, 2005; Turk & Okifuji, 1999). Again these findings may have been 
influenced by the small differences in pain reported between the conditions at all post-operative 
time points.
The final stage of this study aimed to look at the impact of the intra-operative distraction 
interventions on other health related outcomes at 3 months post-surgery. Improvements from 
baseline were noted on all outcome measures included in this study, however significant 
differences between interventions were only observed in relation to changes in participants' 
perceptions of the impact of their symptoms on their quality of life. The results of this stage
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indicated that the benefits of interacting with nurses during surgery, and the associated 
reductions in anxiety reported, resulted in significantly greater reports of participant's 
perceptions of the impact of their symptoms on their quality of life at 3 months post-surgery, in 
comparison to TAU, listening to music or watching a DVD intra-operatively.
Although measures were taken to ensure that all possible variables were controlled for, and 
randomisation meant that there were no significant differences in baseline scores for any 
predictor or outcome variables between participants in each condition prior to surgery; it is 
possible that factors other than those manipulated in this research were responsible for the 
observations made. While it was beneficial to have a lack of differences between conditions in 
terms of baseline factors, one reason for the lack of significant results observed on the other 
health related measures of recovery could be due to the lack of variance in the baseline scores 
or intra-operative anxiety and pain ratings. For example, baseline ratings of general health were 
3.58 on a scale of 0 to 5. It would perhaps be unreasonable for ratings of general health to 
increase significantly from this rating, 3 months after surgery.
The observation that interacting with nurses (and subsequently reducing anxiety during surgery) 
lead to improvements in participants' ratings of the impact of their symptoms on their quality of 
life ties in well with previous research (Ader & Cohen, 1975; Chunta, 2009; Holden-Lund, 1988; 
Stone et al, 1987) that describes a link between heightened anxiety and poorer post-surgical 
recovery.
i) Summary
The results of the 3 stages of this study indicate that the intra-operative distraction 
interventions had little effect on the course of post-operative pain reported by participants in 
this sample. The post-operative pain of participants in all participants followed the same 
pattern; it was highest intra-operatively, remained constant between the first and second post­
operative weeks and decreased to 3 month follow up.
The intra-operative interventions did appear to impact upon patient reported impact of their 
symptoms on their quality of life at 3 months post-surgery. Participants in the interaction
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condition reported significantly larger improvements in this outcome than participants in the 
treatment as usual condition.
ii) Methodological limitations
The post-operative pain ratings provided by participants were collected retrospectively, at 3 
months post treatment. It may have been beneficial to ask participants to rate the pain they 
experienced following surgery in real time rather than retrospectively. Shepherd et al (2009) 
asked their participants to complete a pain diary following minimally invasive varicose vein 
surgery. The pain diaries contained visual analogue scales which participants completed daily for 
the first 10 post-operative days. It is reassuring to note that similar levels and patterns of pain 
were reported by participants in this sample and those in Shepherd et al's (2009) research. This 
suggests that the biases imposed by the retrospective collection of data did not distort patients' 
ratings of post-operative pain to an excessive degree. The reasons underlying the decision to 
collect pain ratings post-operatively have been outlined in chapter 5 but hinge around a desire 
not to overburden participants in an effort to retain them in the research.
The response rate of this sample was 64%. This is an acceptable level of response and it is 
thought that offering participants a choice of ways in which to respond may have been helpful 
for participants and served to increase the response rate. As with all longitudinal studies, there 
is the possibility of a responder bias in this research, however the outcomes characteristics 
reported by the sample are in line with other published studies involving patients undergoing 
the same minimally invasive varicose vein treatments (Shepherd et al, 2009; 2010; Thomasset et 
al, 2010; Wright, Berridge, & Scott, 2006), suggesting that a response bias may not be such a 
great concern for this sample.
While steps were taken to control for all variables relating to surgery, and randomization 
ensured that there were no significant differences between each intra-operative intervention 
group at baseline, it is possible that factors other than those manipulated in this research were 
responsible for the relationships observed. Previous research has emphasized the role of social 
support in aiding recovery from surgery (Krohne & Slangen, 2005) while factors such as the 
degree to which patients ambulated or wore their support bandages (Min & Khilnani, 2005)
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could also have exerted influence over the health related recovery outcomes measured in this 
study.
ill) Implications for future research
Several avenues for further research have been highlighted by this study. Participants who 
experienced reduced anxiety during surgery (as a result of interacting with nurses) also went on 
to reported a significantly larger decrease in their perceptions of the impact that their 
symptoms had on their lives following treatment.
Given the range of variables that have been hypothesized to be implicated in the course of 
recovery following conscious surgery, it would be interesting to expand the variables included in 
the follow up questionnaire. Ideally this would be done using a diary, in a manner similar to 
Shepherd et al (2009). Daily reports of pain, ambulation and support stocking usage would allow 
firmer conclusions to be drawn regarding the impact of intra-operative and post-operative 
variables in recovery from minimally invasive varicose vein surgery. As noted in the section 8.ii 
of chapter 5, extending the follow up period would enable longer term conclusions to be drawn, 
as it is possible that full recoveries were not yet achieved by the sample at 3 months post­
surgery.
iv) Implications for practice
The studies outlined in this chapter have shown how participants who interacted with nurses 
during surgery experienced less intra-operative anxiety and reported a greater reduction in the 
impact of their varicose vein related symptoms at 3 months post-surgery. This finding 
emphasizes the importance of the nurse-patient relationship during surgery and the impact that 
it can have on longer term recovery based outcomes.
9. Conclusions
The results of the 3 studies included in this chapter have drawn the following conclusions. The 
post-operative pain of the sample as a whole decreased over time. Pain was highest intra- 
operatively and decreased significantly at each time point studied, with the exception of 
between post-operative weeks 1 and 2. This is in line with previous research exploring the
199
patterns of post-operative pain reported by patients undergoing minimally invasive varicose 
vein surgery under local anaesthetic. The first study in this chapter indicated that there was a 
significant interaction between time and intervention, meaning that the patterns of pain in the 
reported by participants in the different conditions, were different over time. However, when 
intra-operative pain scores were removed from the analysis in study 2, this effect was no longer 
significant. Finally, the results of study 3 indicate that participants who interacted with nurses 
during surgery, had a significantly larger reduction in the extent to which participants felt that 
their symptoms impacted upon their quality of life. From these results it appears that the 
reduced anxiety experienced intra-operatively in the interaction condition persisted to 3 month 
follow up, although this result needs to be interpreted with caution given the relatively small 
effect sizes and potential influence of variables not studied in this analysis.
10. Towards an understanding of patients' experience of minimally Invasive varicose vein 
surgery under local anaesthetic
This study was conducted to provide a more in-depth analysis of the patterns of post-operative 
pain and recovery experienced by participants in each of the intra-operative conditions and 
those who received treatment as usual. Given the previously established links between 
heightened anxiety and pain during surgery and increased post-surgical pain and poorer surgical 
recoveries, it was felt important that the longer term impact of intra-operative distraction was 
explored. The results of this study found that intra-operative distraction interventions had no 
impact on the course of intensity of post-operative pain, but interaction with nurses during 
surgery was found to be related to significantly greater improvements in patients' perceptions 
of the impact of their veins on their quality of life.
This suggests that factors such as intra-operative anxiety may be indictors of poorer post- 
surgical recovery in this sample. In response, the next chapter of this thesis will explore whether 
there are any baseline or treatment variables that could be used to predict patient reported 
health outcomes at 3 months post-surgery.
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Chapter 7 
Study 3: Part 4
Predicting intra-operative and post-operative outcomes following 
minimally invasive varicose vein surgery under local anaesthetic
1. Overview
The previous chapter was concerned with identifying the patterns of post-operative pain and 
recovery for the sample as a whole and for each intra-operative distraction intervention 
employed in the randomised controlled trial described in chapter 4. The key findings from the 
previous chapter were that post-operative pain decreased over the duration of the follow up 
period (during the first 4 post-operative weeks, with the exception of between post-operative 
weeks 1 and 2, and again by 3 month follow up) and that the type of intervention received intra- 
operatively had no impact on the pattern of post-operative pain reported. Finally, chapter 6 also 
found that while the type of intervention received had no impact on the course of post­
operative pain experience, participants in the interaction condition reported significantly bigger 
improvements in their perception of the impact of their symptoms on their quality of life than 
participants who received treatment as usual. Therefore the benefits observed intra-operatively 
for participants in the interaction condition, namely reduced intra-operative anxiety, persisted 
at 3 month follow up and were characterised by a greater improvement in perceived symptom 
impact on quality of life.
2. Introduction
Much research has suggested that pre-operative anxiety could be used as predictor of intra­
operative anxiety and pain, and also post-operative pain and outcomes (Carr, Nicky Thomas, & 
Wilson-Barnet, 2005; Coll & Ameen, 2006; de Groot et al, 1997; Drahota et al, 2008; Turk & 
Okifuji, 1999). The literature review in chapter 1 (sections 2.ii and 3.ii.) provides an overview of 
the current literature regarding the relationships observed between these variables.
The physiological and behavioural changes experienced in response to elevated anxiety could 
underlie the negative impact of anxiety on surgical outcomes (Frazier et al, 2003). The
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depression of the immune system and hyperactivation of the hypothalamic-pituitary axis in 
response to stress or anxiety could be the mechanism which causes the changes in post­
operative outcomes reported following increased anxiety (Yilmaz et al, 2011). This relationship 
was demonstrated by Kain et al (2002) who observed significant associations between increased 
pre-operative anxiety and greater post-operative pain, analgesic consumption, general anxiety 
and sleep difficulties (over the first 3 postsurgical days) in paediatric patients undergoing 
elective outpatient procedures. Another example of this of this relationship was provided by De 
Groote et al (1997) who demonstrated the relationships between anxiety, pain perception and 
post-surgical complications for 126 patients undergoing lumbar surgery. They found that pre­
operative anxiety and pain independently predicted post-operative anxiety (controlling for the 
effects of age, sex and medical variables). Pre-operative anxiety also predicted post-operative 
physical complaints. Chapter 1 provides more examples of this relationship from previous 
empirical studies and more details of the studies reported here.
The relationships observed between heightened anxiety and poorer patient outcomes can be 
understood by considering them in the context of the theories of pain outlined earlier in this 
thesis (Chapter 1). We have seen that pain perception is determined by an evaluation of 
sensory, affective and cognitive information (Melzack & Torgerson, 1971) and also by the 
perception of environmental factors. Therefore reducing the negative environmental and 
affective stimuli should serve to decrease pain perception and lead to improved patient 
experience. Additionally, by redirecting patients' focus during surgery away from painful or 
stress provoking stimuli, towards less threatening stimuli, the gate control theory, 3 process 
model of pain and neuro-cognitive model of attention states that pain should be decreased. 
According to the existing literature, a decrease in anxiety should translate into a decrease in 
pain and the associated post-surgical connotations that increased pain has been found to have. 
Additionally, as previously mentioned, reducing anxiety will reduce the associated physiological 
and behavioural changes that occur as a result of increased stress and anxiety (Frazier et al, 
2003).
In light of the links between elevated anxiety, post-operative pain and complications in 
recovery, it would be beneficial for health care providers to be able to identify patients that may 
be at increased risk of experiencing the poorer outcomes associated with increased anxiety and
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pain perception. This is a complicated process and numerous factors other than pre and intra­
operative anxiety and pain have been identified in previous research as being implicated in the 
course of surgical recovery. Mixed findings have emerged and there appears to be little 
consensus about the impact of many variables on post-operative outcomes. Variables that have 
been hypothesised to influence recovery from surgery include age (Gramke et al., 2009), gender 
(Blasberg et al, 2011) occupational status (Wright, Berridge, & Scott, 2006), social support 
(Krohne & Slangen, 2005), coping style (Cohen & Lazarus, 1973; Martelli et al, 1987) and life 
satisfaction (Kopp et al, 2003) to name a few. The range of variables thought to influence of the 
course of surgical recovery indicate that these relationships are complicated and varied in 
nature.
As we have seen from our previous review of the existing literature aiming to identify predictors 
of outcome specifically for minimally invasive varicose vein surgery. Shepherd et al (2009) 
explored the impact of a range of variables in their analysis regarding their impact on post­
operative outcomes for varicose vein surgery patients. Of all the outcome studied (age, gender, 
symptom severity and whether the surgery was unilateral or bilateral), only the procedure type 
had a significant impact on treatment outcomes, namely post-operative pain. This is in contrast 
to other research that has investigated the post-operative experience of venous surgery 
patients. Wright, Berridge and Scott (2006) found that patients undergoing bilateral surgery 
took longer to return to work than those receiving unilateral surgery and Thomasset et al (2010) 
found that being female was a significant predictor of complications following minimally 
invasive vein surgery. It appears therefore that the role of baseline and treatment factors, 
particularly gender which seems to have elicited conflicting findings, requires further 
clarification.
In response to the ambiguity in the existing literature regarding the role of baseline and 
treatment variables in the prediction of post-surgical outcomes following minimally invasive 
varicose vein surgery, stage 1 of this study will explore whether any baseline of intra-operative 
factors could predict health related outcomes in this sample. The predictive nature of pre­
operative and intra-operative anxiety and also intra-operative pain will be explored for their 
impact on intra-operative and post-operative outcomes.
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The influence of baseline and treatment variables on quality of life at 3 months post-surgery will 
also be investigated in stage 2 of this study. Quality of life in this research was assessed using 
the Aberdeen Questionnaire, a tool used specifically to measure patient's perceptions of the 
impact and severity of their varicose vein symptoms. This will allow for analyses to be made for 
the impact of predictor variables both on total quality of life scores and also participants' ratings 
of the severity of their symptoms at 3 months, and the impact that their symptoms have on 
their lives. This research aims to contribute to the existing debate surrounding the role of 
baseline and treatment factors in the prediction of intra and post-surgical outcomes.
3. Aims
i) Stage 1: Predicting intra-operative outcomes and post-operative outcomes 
Linear regressions were used to explore the following:
• Is there a significant relationship between pre-operative anxiety and any intra-operative 
outcomes or post-operative pain?
• Is there a significant relationship between intra-operative anxiety and intra-operative or 
post-operative pain?
• Is there a significant relationship between intra-operative pain and post-operative pain?
Stage 2: Predicting quality of life a t 3 month follow up
•  To investigate whether any baseline or intra-operative variables can significantly predict 
quality of life, using the Aberdeen Questionnaire at 3 months post-surgery -  for total 
scores, participants' ratings of the severity of their symptoms and the impact of their 
symptoms on their quality of life?
4. Design
This chapter follows the participants who took part in the RCT outlined in chapter 4 which 
explored the impact of 4 different intra-operative distractions, in comparison with treatment as 
usual, on patient reported pain and anxiety during surgery. The research presented in this
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chapter employed a retrospective cohort design to assess whether any of the baseline or 
treatment factors collected in the randomised controlled trial could be used to predict both 
intra and post-operative outcomes for this sample.
5. Methods
i) Location and timing o f study
Patients were recruited at a private clinic specialising in the minimally invasive treatment of 
venous conditions in Surrey, between June 2012 and June 2013. The sample was followed up 3 
months after surgery.
ii) Sample size
255 participants completed the 3 month follow up questionnaire after participating in the RCT 
outlined in chapter 4 which explored the impact of different intra-operative distraction 
interventions on pain and anxiety during surgery.
Hi) Patient selection
The patient selection process for the randomised controlled trial has been outlined previously in 
this thesis (chapter 4). All participants who took part in the RCT were contacted to complete the 
3 month follow up questionnaire described in chapter 5. Participants had the choice of 
completing the questionnaire at the clinic when they attended for a follow up appointment or 
online, a 64% response rate was obtained
iv) Randomisation
The randomisation process utilised in the randomised controlled trial has been outlined in 
previous chapters (see chapter 4).
v) Ethics
This study received favourable approval from the National Health Service, South East Coast 
Research Ethics Committee and also the University of Surrey Ethics Committee.
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vi) Baseline variables
The baseline measures for the linear and multiple regressions described in this chapter were 
collected as part of the RCT reported in chapter 4 (appendix G). For a full description of these 
measures please see chapter 4.
vi.i) Stage 1: Baseline measures fo r the prediction o f intra-operative outcomes and post­
operative pain
For the linear regressions aimed at predicting intra-operative outcomes and post-operative pain 
conducted in this research the baseline measure of interest from the baseline questionnaire 
utilised in the randomised controlled trial were:
Pre-operative anxiety
Participants completed the state scale of the state trait anxiety inventory and an 11 point 
numeric rating scale which number from 0 (no anxiety) to 10 (worst anxiety imaginable) to 
assess their pre-operative levels of anxiety.
Intra-operative anxiety
Immediately after treatment participants were asked to complete the measures of anxiety 
outlined above (the state scale of the state-trait anxiety inventory and the numeric ratings scale) 
to describe the level of anxiety they experienced during surgery.
Intra-operative pain
Participants completed the McGill Pain questionnaire and an additional 11 point numeric rating 
scale from 0 (no pain) to 10 (worst pain imaginable).
Stage 2: Predictor variables for the prediction of quality of life at 3 months post-surgery
The data to be entered as predictor variables for the multiple regression analysis were also 
collected using the baseline questionnaire completed in the RCT (chapter 4). The following 
baseline and intra-operative variables were categorised into blocks to be entered into the 
multiple regression analysis. Each block is shown in table 1 and a description of each block is 
outlined below.
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Table 1. Predictor variables fo r the multiple regression analysis exploring quality o f life a t 3 
months post minimally invasive varicose vein surgery under local anaesthetic
Block Demographic variabies Treatment variables Distraction
intervention
Intra-operative factors
Variables included: Age Treatment type Treatment as usual Intra-operative anxiety 
(NRS)
Gender Bilateral or unilateral 
surgery
Music Intra-operative pain 
(NRS)
Occupational status Previous treatment
Pre-operative anxiety 
(NRS)
DVD
Interaction
Touch
Block 1: Demographic variables 
Age: The age of the participant in years 
Gender: was the participant male or female
Occupational status: Was the participant employed on a full time basis, a part time basis, 
whether they were self-employed, a homemaker, unemployed or retired.
Block 2: Treatment variables
Type o f surgery: The type of treatment the participant received was entered as a predictor 
variable in the analysis. The following procedures were included; Endovenous laser ablation 
(EVLA), EVLA & TRLOP (Transluminal Occlusion of Perforators), or phlebectomies.
Bilateral or unilateral: It was recorded whether the participant received surgery on one or both 
legs.
Previous treatment: As outline in the method section, based on previous literature if was felt 
that a participant's previous experience of venous or minimally invasive surgeries could have an 
impact on their emotional and subsequently physical responses to surgery. Therefore it was 
entered into the analysis whether or not this was the first surgery that participants had 
received.
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Pre-treatment anxiety: Ratings of pre-treatment anxiety were entered into the analysis given the 
previous findings of studies in this chapter which highlighted the predictive nature of this 
variable and the impact it had on intra-operative and post-operative factors. The measures used 
are outlined in the linear regression baseline measures above -  State scale of the state-trait 
anxiety inventory and a numeric ratings scale).
Block 3: Distraction intervention
Each type of intra-operative intervention was entered as a predictor variable in the multiple 
regression analysis to allow the effects of each individual intervention to be explored. The intra­
operative distraction interventions have been outlined elsewhere in this thesis (see the methods 
chapter or chapter 4). The different intra-operative interventions used in this research were: 
listening to music, watching a DVD, interacting with nurses, using stressballs or treatment as 
usual.
Block 4: Intra-operative factors
Intra-operative anxiety: Previous research has found that intra-operative anxiety could be used 
as a predictor of intra-operative pain. This variable was therefore entered into the multiple 
regression analysis to assess whether intra-operative anxiety had an impact on quality of life at 
3 months post-operatively. Intra-operative pain was assessed using the state scale of the state- 
trait anxiety inventory and a numeric ratings scale.
Intra-operative pain: Again, this variable was found to have a strong predictive element for post­
operative outcomes in previous research. Also, there were significant differences between the 
interventions in terms of the intra-operative pain reported by participants, therefore the good 
level of variability in this outcome made it well suited for the multiple regression analysis. Intra­
operative pain was assessed using the short form Mcgill pain questionnaire and an 11 point 
numeric rating scale.
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ii) Outcome variables
Stage 1: Outcome variabies for the prediction of intra-operative outcomes and post-operative 
pain
Intra-operative pain - Immediately after surgery, in the recovery area, participants completed an 
11 point numeric rating scale to reflect any pain they experienced intra-operatively ("how would 
you rate any pain experienced during surgery, 0 - no pain to 10, worst pain imaginable) They 
also completed the short form McGill pain questionnaire.
Post-operative pain -  Participants completed another 11 point numeric rating scale to rate the 
pain they were experiencing immediately after surgery in the recovery area.
Intra-operative anxiety -  this variable was measured using the state scale of the anxiety 
inventory and an 11 point numeric rating scale. It was decided to use the NRS as indicator of 
anxiety in this study, rather than the state scale of the state trait anxiety inventory as the NRS 
was found to be a stronger predictor of outcome than the STAI.
Stage 2: Outcome variables for the prediction of quality of life 3 months post-surgery
Quality o f life - Quality of life (The Aberdeen Questionnaire) was chosen as the outcome 
measure for this study as it provides a good picture of the participant's perceived health and the 
impact and severity of their remaining symptoms.
An amended version of The Aberdeen Questionnaire was used to assess the severity and impact 
of symptoms related to varicose veins experienced. In the severity of symptoms section of this 
questionnaire, participants were asked to rate the extent to which they experienced the 
following common symptoms associated with varicose veins on a scale of 1 (not at all) to 5 
(severely); itchiness, discoloration, rash/eczema, swelling and skin ulcers. For the impact of their 
symptoms, participants rated how often they experienced the following as a result of their 
symptoms on a scale of 1 (never) to 5 (all the time): taking painkillers, wearing support 
stockings, influencing your choice of clothing, interfering with your leisure activities and 
interfering with your daily activities.
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6. Data analysis
The data was analysed using SPSS (PASW statistics version 20). The first step in the data analysis 
was to outline the baseline, intra-operative and post treatment variables for the sample. These 
are displayed in table 2. Tests of difference for these variables have been reported elsewhere in 
this thesis.
Stage 1: Data analysis for the prediction of intra-operative outcomes and post operative pain
Linear regression analysis was used to explore the links between (1) pre-operative anxiety and 
intra-operative anxiety and (2) pre-operative anxiety and intra-operative pain, (3) intra­
operative anxiety and intra-operative pain, (4) intra-operative pain and post-operative pain 
(experienced immediately post-surgery, at 1,2,3 and 4 weeks post-operatively and at 4 month 
follow up).
The first step in the analysis was to check that the data conformed to the assumptions of linear 
regression. A scatter plot was created to confirm that the data had a linear relationship and to 
check for outliers, the Durbin Watson statistic= 1.7 which was acceptable for this sample and a 
histogram of the residuals indicated that they were normally distributed.
Once it had been confirmed that the data did not violate any of the necessary assumptions, a 
series of linear regressions were performed to assess whether pre-operative anxiety could 
predict intra-operative pain, intra-operative anxiety or pain experienced immediately after 
surgery; and also whether intra-operative pain could predict post-operative pain immediately 
after surgery, at each of the 1^ * 4 post-operative weeks and at 3 month follow up.
Stage 2: Data analysis for the prediction of quality of life at 3 months post-treatment
The first step of the multiple regression analysis was to describe the sample and key outcome 
measure (quality of life) at 3 month follow up. Dummy variables were created for the 
intervention type the participant received as these were initially coded as categorical variables. 
Block entry multiple regression analyses were conducted to assess the impact of each group of 
variables on each outcome measure. Each block of predictors were entered into the analysis. 
Separate multiple regressions were conducted to identify significant predictors of total
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Aberdeen Questionnaire scores, scores for participants' perceptions of the severity of their 
symptoms and ratings of the impact of their symptoms.
7. Results
The first stage of the data analysis process was to outline the baseline, intra-operative and post­
operative variables for the sample. These are displayed in table 2.
Table 2. Mean baseline, intra-operative outcomes and 3 month outcomes fo r predictor and 
outcome variables fo r both stages o f this study
Baseline 3 month follow up
Control Music DVD Interaction Touch Control Music DVD Interaction Touch
N=76 N=84 N=80 N=78 N=80 N=76 N=84 N=80 N=78 N=80
Pre-operative variables
Mean Pre-treatment anxiety 
NRS (SD)
STAI (SD)
Mean Aberdeen 
Questionnaire (SD)
4.33
(2 .1)
39.01
(7.7)
19.86
(4.3)
4.49
(2.7)
38.64
(8 .8 )
18.92
(4.7)
4.65
(2.3)
39.86
(10.3)
18.85
(4.5)
4.33
(2.3)
37.74
(9.2)
19.00
(4.6)
4.8
(2.4)
41.54
(11.0
20.52
(4.5)
Mean Patient reported 10.8 10.3 10.1 10.6
symptom severity (SD) (3.4) (3.5) (3.2) 10.1 (3.4) (3.2)
Mean Patient reported 9.0 8.6 8.7 9.8
impact of symptoms (SD) 
Intra-operative variables
(2.1) (2.2) (2.5) 9.1 (2.3) (2.3)
Anxiety +Numeric Rating 4.38 3.79 3.31 3.04 3.60
Scale- NRS (SD) (2.03) (2.42) (2.24) (1.96) (2.07)
STAI 41.29 38.60 37.56 35.29 38.54
(9.7) (10.3) (10.3) (8.9) (8.6)
Pain +Numeric Rating Scale 4.17(1 3.94(2 3.95 3.49 3.26
(sd) .80) .01) (1.79) (1.90) (1.51)
Pain Rating Index from 25.3 25.3 25.4 24.4 24.4
SMPQ++ (SD)
Post operative variables
(5.8) (5.2) (4.7) (5.57) (5.6)
Pain NRS immediately after .78 .85 .79 .71 (1.19) 63
surgery 
Mean (SD)
(.92) (1.27) (1.19) (.68)
15.2
(.51)
7.1 (.2)
8.3
(.39)
15.8 (.47)
7.3 (.19)
14.7
(4.8)
6.8
(.19)
7.7
8.4 (.37) (.33)
13.6 (.51) 15.5 (.50)
6.7 (.20) 7.3 (.20)
6.8 (.39) 8.2(.39)
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Week 1 2.25 2.20 (.73) 2.24 (.69) 2.31 2.35 (.63)
(.78) (.62)
NRS, mean (SD)
Week 2 2.38 2.11 (.66) 2.07 (.69) 2.24 2.33 (.66)
(.73) (.59)
NRS, mean (SD)
Week 3 1.69 1.62 (.62) 1.50 (.64) 1.53 1.84 (.66)
(.69) (.61)
NRS, mean (SD)
Week 4 1.29 1.24 (.43) 1.15 (.41) 1.22 1.39 (.53)
(.50) (.42)
NRS, mean (SD)
3 months .89 1.00 .48 (.146) .78 1.06
(1.55) (1.45) (1.53) (1.53)
NRS, mean (SD)
stage 1: Prediction of intra-operative outcomes and post operative pain
Linear regression analyses were used to explore the relationships between (1) pre-operative 
anxiety and intra-operative anxiety and (2) pre-operative anxiety and intra-operative pain, (3) 
intra-operative anxiety and intra-operative pain, (4) intra-operative pain and post-operative pain 
(experienced immediately post-surgery, at 1,2,3 and 4 weeks post-operatively and at 4 month 
follow up).
Table 3 outlines the relationships observed for each linear regression analysis, the strength of 
pre-operative anxiety as a predictor of intra-operative anxiety, and of intra-operative pain and 
immediate post-operative pain. The relationships between intra-operative anxiety and intra­
operative pain and intra-operative anxiety and post-operative pain are also shown in table 3
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Table 3. Linear regression analyses to show the relationships between pre-operative anxiety,
intra-operative anxiety, intra-operative pain and post-operative pain
R R2 Adjusted
r2
F Unstandardised 
beta (SE)
Standardis 
ed Beta
T (P ) P
Predictor: Pre-operative anxiety (NRS)
In tra-operative anxiety .49 .240 .238 1 2 5 .3 * * * .453 (.04) .49 11.19 .0001
(NRS)
Intra-operative anxiety .547 .229 .297 1 6 8 .7 5 * ** 2.287  (.176) .547 12.990 .0001
(S-STAI)
In tra-operative pain .29 .084 .082 3 6 .2 9 * * * .224  (.037) .29 6.0 .0001
(NRS)
Intra-operative pain (SF .253 .064 .062 2 7 .0 4 8 * * * .538  (.103) .253 5.201 .0001
MPQ)
Im m ediate post­ .17 .028 .025 1 1 .2 4 * * * .075 (.022) .166 3.353 .001
operative pain
Pain at w eek 1 .027 .001 -.003 .185 .08 (.019) .027 .430 .667
Pain at w eek 2 .156 .024 .020 6 .3 0 * * .049 (.019) .156 2.51 .013
Pain at w eek 3 .124 .015 .011 4.01 .036 (.018) .124 1.98 .053
Pain at w eek 4 .083 .007 .003 1.734 .017 (.013) .083 1.31 .189
Pain 3 m onths post­ .112 .013 .009 3 .24 .058 (.032) .112 1.80 .073
surgery
Predictor: Pre-operative anxiety (State scaie of the STAI)
In tra-operative anxiety .003 .001 1.276 .013 (.012) .057 1.130 .259
(NRS)
Intra-operative anxiety .033 .001 -.001 .434 .035 (.052) .033 .659 .510
(S-STAI)
In tra-operative pain .015 .001 -.002 .084 .003 (.010) .015 .290 .772
(NRS)
Intra-operative pain .119 .014 .012 5 .6 4 1 * .063 (.026) .119 2 .375 .018
(SF-MPQ)
Im m ediate post­ .038 .001 -.001 .581 .004 (.006) .038 .762 .446
operative pain (NRS)
Pain at w eek 1 .042 .002 -.002 .545 .003 (.005) .042 .675 .501
Pain at w eek 2 .011 .001 -.004 .031 .001 (.004) .001 .175 .861
Pain at w eek 3 .045 .002 -.002 .515 .003 (.004) .045 .718 .474
Pain at w eek 4 .009 .001 -.004 .022 .001 (.003) .009 .149 .881
Pain 3 months post- .019 .001 -.004 .087 .002 (.008) .019 .295 .768
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surgery
Predictor Intra-operative anxiety-STAI 
In tra-operative anxiety .616 .380
(NRS)
Intra-operative pain .448 .201
NRS
Intra-operative pain SF- .407 .166
M PQ
Im m ediately post- .235 .055
operative pain (NRS)
Pain at w eek 1 
Pain at w eek 2 
Pain at w eek  3 
Pain at w eek 4  
Pain 3 months post­
surgery
.378
.119
.164
.053
2 4 2 .6 6 * * *  1 .36  (.009)
9 9 .3 6 * * *  .083 (.008)
7 8 .7 2 * * *
2 3 .2 4 6 * * *
.207 (.023) 
.025 (.005)
.616
.448
.407
.235
15.578 .0001
9.97
8.87
4.811
.0001
.0001
.0001
.053 .003 -.001 .713 .004 (.004) .053 .845 .399
.169 .029 .025 7 .4 2 9 * * .012 (.004) .169 2 .726 .007
.120 .014 .011 3.713 .008 (.004) .120 1.927 .055
.092 .008 .005 2 .150 .004  (.003) .092 1 .466 .144
.126 .016 .012 4 .0 6 8 * .015 (.007) .126 2.017 .045
*P<.05, **p<.005, ***p<.001
1.1) Predictor: pre-operative anxiety
The first stage in the data analysis was to explore whether pre-operative anxiety, measured 
using both a numeric ratings scale and the state scale of the state-trait anxiety inventory were 
predictive of any intra-operative outcomes or post-operative pain. Linear regressions were 
conducted and the results are outlined below:
1.1.1) Pre-operative anxiety -numeric ratings scale
From table 3 we can see that pre-operative numeric rating scale measured anxiety is a 
significant predictor of NRS intra-operative anxiety (F(l,396) =125.3, p<.001), accounting for 
24% of the variation in anxiety reported by patients intra-operatively (NRS). It is also a 
significant predictor of intra-operative anxiety as measured by the state scale of the state-trait 
anxiety inventory (F (1,396) =168.75, p <.01), accounting for 29% of the variance in intra­
operative STAI scores.
Pre-operative anxiety NRS scores are also a significant predictor of intra-operative pain, 
measured using a numeric ratings scale (F (1,396) = 36.29, p<.001) and also the SF-MPQ (F (1, 
396) = 11.24. p=.001). Pre-operative numeric rating scale anxiety scores accounted for 8.4% of
214
the variance in intra-operative pain as measured on a numeric rating scale and 2.8 % of the 
variance in scores on the SF-MPQ.
Pre-operative NRS anxiety scores were also found to be a significant predictor of immediate 
post-operative pain (F (1,396) = 11.24, p=.001), accounting for 2.8% of the variance in 
immediate post-operative pain. Pre-operative NRS anxiety scores were also predictive of pain at 
2 weeks post-surgery (F (1, 253) =6.04, p=.013) accounting for 2.4% of the variance in post­
operative pain at 2 weeks. The low level of variance in post-operative pain explained by pre­
operative NRS anxiety ratings suggest that other factors may be more influential in these 
outcomes than pre-treatment NRS anxiety.
This variable was not found to be predictive of pain at 1 week, 3weeks, 4 weeks and 3 months 
post-operatively.
1.1.11) Pre-operotive anxiety - State scale o f the State Trait Anxiety Inventory
Intra-operative anxiety as measured using the state scale of the state trait anxiety inventory was 
a significant predictor of intra-operative anxiety as measured using a NRS F (1, 396)=242.66, 
p<.0001), accounting for 38% of the variance in this measure.
Similar to ratings of pre-operative anxiety collected using the NRS, pre-operative anxiety scores 
collected using the state scale of the STAI, were a significant predictor of intra-operative pain as 
measured by the SF-MPQ (F (1, 396) = 5.641, p=.018) but not intra-operative pain using the NRS 
or on post-operative pain, either immediately after surgery, or at any other follow up point.
1.11) Predictor: Intra-operative anxiety -  can intra-operative anxiety predict intra or post-operative 
pain?
The next stage of the data analysis was to explore whether intra-operative anxiety (both 
measured using the numeric ratings scale and the state-scale of the state-trait anxiety 
inventory) could be used to predict intra-operative or post-operative pain.
/.//./ ) Intra-operative anxiety- Numeric ratings scale
The results of the linear regression analyses (table 3) revealed that intra-operative anxiety (NRS) 
was a significant predictor of immediate post-operative pain (NRS), accounting for 24% of the
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variance in this outcome (F (1,396) = 125.3, p<.001). From this analysis we would predict that for 
every 1 unit increase in intra-operative anxiety (NRS), immediate post-operative pain (NRS) 
would increase by .453.
Intra-operative NRS anxiety was not found to be significantly predictive of any other outcomes.
i.ii.ii) Intra-operative anxiety -  State scale o f the state-trait anxiety inventory
Intra-operative anxiety as measured by the state scale of the state-trait anxiety inventory was 
found to be a significant predictor of intra-operative anxiety as measured by the numeric ratings 
scale (F(l, 395)= 242.66, p<.001, accounting for 38% of the variance in this measure).
In terms of the prediction of intra-operative pain from intra-operative STAI scores, intra­
operative STAI scores were found to be predictive of intra-operative pain measured using both a 
NRS (F(l,396)=99.36, p=<.001) and the McGill Pain questionnaire (F(l,396)=78.72, p<.001). The 
intra-operative STAI accounted for 20% of the variance in intra-operative pain measured using 
the NRS and 16% of the variance in intra-operative pain using the SFMPQ.
In terms of the prediction of post-operative pain, intra-operative STAI scores were found to 
predict immediate post-operative pain (F(l,395)=23.46, p<.001), pain at 2 weeks post-surgery (F 
(1,253)=7.429, p=.007) and at 3 months post-surgery (F (1,253)=4.608, p=.045). The association 
between intra-operative STAI scores and pain at 3 months post-surgery was found to be weak 
and accounted for less than 2% of the variance in this measure.
i.iii) Predictor: Intra-operative pain -  can intra-operative pain be used to predict post-operative 
pain?
Following an examination of the relationships between anxiety, both pre-operatively and intra- 
operatively had been conducted, the next step was to explore the relationship of intra-operative 
pain, measured using a numeric ratings scale and the short form McGill pain questionnaire, and 
post-operative treatment outcomes. The relationships observed in the linear regression 
between intra-operative pain and post-operative pain (immediately after surgery, at each of the 
first 4 post-operative weeks and at 3 month follow up) in this sample are displayed in table 4.
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Table 4. Linear regression analyses to show the relationships between intra-operative pain and
post-operative pain
R R2 Adjusted r2 F Unstandardized 
beta (se)
Standardise 
d Beta
T P
Predictor: Intra-operative pain (NRS) 
In tra-operative .668 .446 .444 3 1 8 .3 5 * * * 1 .842 (.103) .668 17.84 .0001
pain (SFMPQ) 
Im m ediately a fter .383 .147 .144 6 8 .0 1 5 * * * .225 (.027) .383 8.25 .0001
surgery 
W eek 1 .110 .012 .008 3.106 .042 (.024) .110 1.76 .079
W eek 2 .124 .015 .012 3 .9 1 8 * .047 (.023) .124 1.96 .047
W e e k s .104 .011 .007 2 .796 .038 (.023) .104 1.664 .097
W eek 4 .086 .007 .003 1.887 .022 (.016) .086 1.370 .172
3 months post­ .019 .000 -.004 .089 .011 (.038) .019 .299 .765
surgery
Predictor: Intra-operative pain to ta l SF M PQ  
Im m ediately .512 .262 .260 1 4 0 .7 4 * ** .109 (.009) .512 11.86 .0001
post-operative
pain
Pain at w eek 1 .076 .006 .002 1.474 .011 (.009) .076 1 .214 .226
Pain at w eek 2 .152 .023 .019 5 .9 6 3 * * .021 (.009) 1.52 2.442 .015
Pain at w eek 3 .075 .006 .002 1.415 .010  (.008) .075 1 .189 .235
Pain at w eek 4 .030 .001 -.003 .231 .003 (.006) .030 .481 .631
Pain 3 months .074 .005 .001 1.377 .018 (.015) -.074 -1 .17 .242
post-surgery
*P<-05, **p<.005, ***p<.001
i.iii.i) Predictor: intra-operative pain -  numeric rating scale
From table 4 we can see that intra-operative pain as measured on the NRS was found to be 
predictive of intra-operative pain on the SFMPQ (F (1,396) = 318.35, p<.001), accounting for 
44.6% of the variance in this measure.
Intra-operative pain, measured on the NRS, was also a significant predictor of immediate post­
operative pain (NRS), accounting for 14.7% of the variance in this outcome (F (1,396) = 68.02, 
p<.001). We can also see from the table that if intra-operative pain increases by 1 point on the
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11 point scale, we would expect to see an increase of .225 in pain reported immediately after 
surgery.
Intra-operative pain (NRS) was not able to predict post-operative pain at 1 week post-surgery. 
There appears to be a weak relationship between intra-operative pain and post-operative pain 
at 2 weeks post-surgery, accounting for 1.5% of the variance (F (1,396) = 3.92, p=.047), however 
this effect is very small. There was no relationship between intra-operative pain and post­
operative pain at any of the other time points assessed.
i.iii.ii) Predictor: Intra-operative pain -Short form McGill Pain questionnaire (total scores)
Intra-operative pain as measured using the short form McGill Pain questionnaire (SF-MPQ) was 
found to be predictive of pain the pain reported by participants immediately after surgery, as 
measured on a NRS (F (1,395) =140.74, p<.001), accounting for 26% of the variance in this 
measure.
Like intra-operative pain measured on the NRS, Intra-operative pain measured on the SF-MPQ 
was also found to be predictive of post-operative pain reported at 2 weeks post-surgery, using a 
numeric ratings scale (F(l,253)=5.963, p=.015), and again only counted for a small percentage 
(2.3%) of the variance in this measure.
Intra-operative pain as measured on the SFMPQ was not found to be predictive of post­
operative pain at any other time point.
Stage 2: Predicting quality of life at 3 months from baseline and treatment variables
The first stage in the analysis was to explore baseline, intra-operative and post-operative 
outcomes variables of interest for this are displayed in table 2. Multiple regression analyses 
were used to assess the contribution of each block of variables outlined in table 1 in the 
prediction of quality of life scores at 3 months post-surgery. The first analysis concerned total 
quality of life scores on the Aberdeen questionnaire, the next analysis explored the contribution 
of variables to participant's ratings of the severity of their symptoms while the final analysis 
explored the impact of variables on participants ratings of the impact of their symptoms on their 
quality of life.
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ii.i) Quality o f life - total score on The Aberdeen Questionnaire
The results of the multiple regression to predict total scores on The Aberdeen Questionnaire are 
displayed in table 5.
Table 5 multiple regression analysis to show significant predictors o f total quality o f life scores at 
3 months post treatment as measured by The Aberdeen Questionnaire.
B SEB Â T R R2
Adjusted R 
sq
R change
F
M odel 1 .192 .037 .010 .037 1.350
M odel 2 .265 .070 .024 .033 1.519
M odel 3 .347 .120 .061 .0 5 0 * 2 .0 3 7 *
M odel 4 3.65 .133 .067 .013 2 .0 1 8 * *
Pre-treatm ent anxiety .304 .117 .176 2 .5 9 7 * *
Control vs Interaction -1 .744 .823 -.176 -2 .1 1 8 *
Sex 1.237 .594 .136 2 .0 8 3*
*P <.05, **p < .0 0 5 , * * *p < .0 0 1  
Model 1: Age, gender, occupational status
Model 2: treatment type, bilateral or unilateral surgery, previous treatment, pre-operative anxiety (NRS)
Model 3: Treatment as usual, music, DVD, interaction, touch 
Model 4: Intra-operative anxiety (NRS), intra-operative pain (NRS)
Table 5 shows the results of the multiple regression analysis for the prediction of total scores on 
The Aberdeen Questionnaire, which assesses quality of life specifically for patients with varicose 
veins, at 3 months post-surgery. Significant predictors accounted for 13.3% of the variation in 
total quality of life scores at 3 months post-surgery. The strongest predictor of total quality of 
life score was pre-treatment anxiety (NRS) (t=2.597, p=.010). Gender was also a significant 
predictor of outcome, suggesting that being female predicted an increase of .136 on total 
quality of life scores at 3 months. However there is quite a large difference between r2 and 
adjusted r2 implying that the generalisability of the results may not be high.
ii.ii) Quality o f life -  participants' ratings o f the severity o f their symptoms
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Table 6 outlines the results of the multiple regressions assessing the impact of baseline and 
treatment factors on the severity of symptoms scale of The Aberdeen Questionnaire.
Table 6 multiple regression analysis to show significant predictor of participants' ratings o f the 
severity o f symptoms at 3 months post- treatment.
B SE B Â T R R2
Adjusted
Rsq
R
change F
Model 1 .158 .025 -.003 .025 .898
Model 2 .264 .070 .024 .045* 1.512
Model 3 .350 .122 .063 .053** 2.072*
Model 4 .363 .132 .066 .010 1.991*
Pre-treatment
anxiety
Control
interaction
vs
.105 .049
1.038 .333
.147 2.167*
-.253 3.120**
*P <.05, **p < .0 0 5 , * * *p < .0 0 1  
Model 1: Age, gender, occupational status
Model 2: treatment type, bilateral or unilateral surgery, previous treatment, pre-operative anxiety (NRS)
Model 3: Treatment as usual, music, DVD, interaction, touch 
Model 4: Intra-operative anxiety (NRS), intra-operative pain (NRS)
Significant predictors accounted for 13.2% of the variance in patient reported severity of 
symptoms at 3 months post-surgery. The strongest predictor of symptom severity scores was 
the use of interaction with nurses during surgery (t=3.21, =.002). Pre-treatment anxiety was also 
a significant predictor of symptom severity at 3 months post-surgery.
ii.iii) Predicting participants' ratings o f the impact o f their symptoms on quality o f life a t 3 
months post-surgery
Table 7 outlines the results of the multiple regression analysis which assessed whether baseline 
and treatment variables could predict participants' ratings of the impact of their varicose vein 
related symptoms on their quality of life at 3 months post-surgery.
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Table 7 multiple regression analysis to show significant predictors o f participant's ratings o f the 
impact o f their symptoms at 3 months post-surgery
B SEB Â T R R2
Adjusted
Rsq
R
change F
M odel 1 .236" .056 .029 .0 5 6 * 2 .0 7 6 *
M odel 2 .271*’ .074 .028 .018 1.603
M odel 3 .338" .114 .055 .0 4 1 * 1 .9 1 7*
M odel 4 .379"" .144 .078 .0 3 0 * 2 .2 0 0 * *
Sex 1.264 .428 .192 2 .9 5 6 * *
P re-treatm ent anxiety .200 .084 .160 2 .3 6 8*
Control vs interaction -1 .740 .593 -.243 -2 .9 3 5 **
*P <.05, **p < .0 0 5 , * * *p < .0 0 1  
Model 1: Age, Gender, Occupational status
Model 2: treatment type, bilateral or unilateral surgery, previous treatment, pre-operative anxiety (NRS)
Model 3: Treatment as usual, music, DVD, interaction, touch 
Model 4: Intra-operative anxiety (NRS), intra-operative pain (NRS)
The inclusion of all significant predictors in the model accounted for 14.4% of the variance in 
participants' ratings of the impact of their symptoms on their quality of life. We can see from 
the table that, with all of variables held constant, an increase in one unit of pre-treatment 
anxiety predicts a 1.92 unit increase in participant's ratings of the impact of their symptoms at 3 
months. The significant predictors in the model were gender, level of pre-treatment anxiety and 
being in the interaction condition.
Summary of results
• Pre-operative anxiety is a strong predictor intra-operative anxiety, intra-operative pain 
and immediate post-operative pain.
• Intra-operative anxiety predicts intra-operative pain.
• Intra-operative pain is a significant predictor of immediate post-operative pain and post­
operative pain at 2 weeks post-surgery
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• Gender, pre-operative anxiety and being in the control condition were significant 
predictors of total Aberdeen Questionnaire score and impact of symptoms on life at 3 
months post-operatively,
• Pre-operative anxiety and being in the control condition were also predictive of 
symptom severity scores at 3 months post-operatively.
• The significant predictors of ratings of the impact of symptoms at 3 month follow up 
were gender, level of pre-treatment anxiety and being in the interaction condition
8. Discussion
This chapter explored the use of both pre and intra-operative anxiety and intra-operative pain 
as predictors of outcome both during and after surgery. Pre-operative anxiety was found to be a 
strong predictor of intra-operative anxiety; intra-operative pain and pain reported immediately 
post-surgery. This is In line with the majority of the existing literature (de Groot et al., 1997; 
Turk & Okifuji, 1999) and implies that patients with higher levels of anxiety before surgery are 
likely to be more anxious during surgery and are also likely to report more pain both during and 
immediately after surgery. Pre-operative NRS scores were found to be predictive of both intra­
operative pain (both using the NRS and SFMPQ) and also post-operative pain (immediately after 
surgery, and at 2 weeks post-surgery). In contrast, pre-operative STAI scores were only found to 
be predictive of intra-operative pain as measured using the short form McGill pain 
questionnaire. This is an interesting finding which highlights the importance of using a range of 
tools to measure anxiety, given its subjective nature.
Another finding that emerged from the linear regression analyses was that both intra-operative 
anxiety measures (the numeric rating scale and the state -scale of the state trait anxiety 
inventory) were a strong predictor of intra-operative pain, with patients who are more anxious 
during surgery reporting more pain than patients who reported less anxiety during surgery. 
Intra-operative anxiety measures were stronger predictors than pre-operative anxiety 
measures, especially using the state scale of the state-trait anxiety inventory, which was found 
to be significantly predictive of intra-operative Pain scores (using the SFMPQ, but not NRS) only.
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The third finding to emerge from the linear regressions was that intra-operative pain was a 
significant predictor of immediate post-operative pain, and also a weak predictor of post­
operative pain at 2 weeks post-surgery.
From chapter 6 we saw that post-operative pain for the sample as a whole peaked 1 week after 
surgery and had not changed significantly by the second post-operative week. It is surprising 
therefore that both pre-operative anxiety (using the NRS) and intra-operative anxiety (using the 
STAI) were found to be significant predictors of pain at week 2 but not at week 1. However, this 
is in line with previous research that has associated increased anxiety both pre-operatively and 
intra-operatively with increased pain and slower recoveries following surgery (see chapter 1).
As noted, these findings are consistent with our current understanding of the relationship 
between anxiety and pain and concur with the research presented chapter 1 describing the 
relationships observed between heightened anxiety and increased pain perception, and also 
with previous chapters of this thesis.
The multiple regression analyses conducted in this chapter identified the following as significant 
predictors of total quality of life scores at 3 months post-surgery; being female, pre-treatment 
anxiety and being in the control condition. The same variables, with the exception of gender, 
also predicted participants' ratings of the impact and severity of symptoms at 3 months post­
surgery.
The results of this chapter imply that baseline and treatment related variables were influential 
in the course of recovery for participants in this sample and suggest that being female, 
experiencing a high level of anxiety before surgery and receiving no intra-operative distractions 
during surgery could be used as "red flags" to identify participants who may be at risk of 
experiencing sub-optimal outcomes both during and after surgery.
With regards to previous literature aiming to identify predictors of outcome following minimally 
invasive varicose vein surgery, this research concurs in part with Thomasset et al's (2010) 
research in that being female was associated with poorer outcomes post-surgery. However, the 
complications found to be associated with female gender in Thomasset's research were limited 
to skin staining following surgery. While no relationship was noted between female gender and 
other post-operative outcomes, their findings implicate that women were more likely to
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experience less than optimal outcomes than men following surgery, in contrast, this research 
contradicts the findings of Shepherd et al (2009) in which gender was found to be unrelated to 
outcome. This research has added to the debate surrounding the effect of gender on treatment 
outcome, but more research is needed before firm conclusions could be drawn. As previously 
noted, this research concurs with the literature supporting the predictive nature of anxiety, both 
before and during surgery and complications following surgery.
Previous research has found a significant role for variables such as occupational status, coping 
style, age and treatment type; however this was not mirrored in this research, with gender, pre­
operative anxiety and lack of distraction being the only significant predictors of quality of life at 
3 months post-surgery.
I) Summary
Anxiety, both before and during treatment could be used as a predictor of intra and post­
operative pain following minimally invasive varicose vein surgery. In addition, the multiple 
regression analyses identified factors that could be used to predict which patients would 
experience the least improvement in quality of life following surgery. The analysis suggested 
that gender, level of pre-operative anxiety and receiving no intra-operative distraction 
intervention predicted poorer scores on the quality of life assessment tool used in this research.
ii) Methodological limitations
As outlined in previous chapters of this thesis, the retrospective collection of self-report data 
does have some limitations and offers the potential for biases to influence the results obtained. 
However, the justification for this method of data collection has been outlined elsewhere in this 
thesis; namely to reduce the burden on participants, the successful application of these 
methods in previous research (Nilsson, Rawal & Unosson, 2003) and the similarities in outcomes 
observed with diary based pain measurement (Shepherd, 2009).
Quality of life was chosen as the outcome variable of interest for a number of reasons. For 
patients, quality of life is one of the key outcome variables of interest. Unlike surgeons, patients 
would consider their surgery as successful if it had a positive impact on their general wellbeing 
and the quality of their life. Surgeons on the other hand may not class the same surgery as
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successful if they were to base success on more objective outcomes such as level of recurrence 
or neovascularisation at 3 months. As the focus of this thesis is ways to improve patient 
experience, quality of life at 3 months was felt to be an appropriate final outcome measure.
Another reason that quality of life was selected was that it was felt that there would be the 
greatest level of variability in this outcome, both within and between conditions and it was felt 
that this characteristic of the data would lend itself well to multiple regression analysis.
Pre-treatment anxiety, as measured using a numeric rating scale, rather than the state-trait 
anxiety inventory was entered into the analysis as the previous linear regressions suggested that 
this tool had more predictive power than the STAI for pre-treatment anxiety.
It was also possible that other variables contributed to the outcomes measures under 
investigation in this study. Indeed the relatively low levels of the variance explained by the 
predictor outcomes would suggest that this may be the case. However, measures were put in 
place during the randomised controlled trial in which all participants took part to ensure that all 
possible confounders were controlled for. Also, the results obtained in this research mirror that 
of other previously published trials.
iii) Implications for future research
The results of this chapter have opened several interesting avenues for further research. It 
would be interesting to identify the participants who display the red flags identified in this 
research and assess their pre, intra and post-operative experiences in terms of pain, anxiety and 
recovery. Comparisons of the outcomes of those who do and do not display the red flags 
identified in this research would provide further strength to this model and would allow its 
predictions to be tested.
Given the impact of heightened pre-operative anxiety on both intra and post-operative 
experiences, it would be interesting to assess the impact of interventions designed to reduce 
pre-operative anxiety in patients undergoing this type of surgery. As outlined in chapter 1, while 
there is much evidence looking at the impact of pre-operative anxiety in surgical patients, little 
appears to have been conducted with patients undergoing minimally invasive varicose vein 
surgery under local anaesthetic. One explanation for this could be that the level of pre-operative
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anxiety is relatively low in this sample. This research has indicated that reductions in anxiety can 
still improve patient experience, even when pre-treatment anxiety is comparatively low to begin 
with.
iv) Implications for practice
This research has demonstrated the importance of minimising anxiety both before and during 
conscious surgery for patient experience and outcomes.
This research supports the use of distraction interventions during surgery and also suggests that 
interventions based on anxiety reduction in the pre-operative period may also be beneficial for 
this sample. Factors in this research that have been identified as red flags for poorer surgical 
experiences and outcomes as being female, having high levels of anxiety before surgery and 
receiving no distraction during surgery. Based on these findings, nursing staff should be aware 
that female patients who are highly anxious before surgery may require additional assistance in 
order to achieve their optimal surgical outcomes. This could be delivered in the form of anxiety 
reduction before or during surgery, or increased contact with the patient post-surgery, as we 
have seen from previous research and chapters in this thesis the benefits that distraction and 
social support can offer to conscious surgical patients.
9. Conclusions
Anxiety, both before and during treatment could be used as a predictor of intra and post­
operative pain following minimally invasive varicose vein surgery.
The results of this study suggest that it could be possible to identify those who are at greatest 
risk of experiencing the highest levels of pain during and post-surgery. This means that patients 
with higher levels of anxiety before surgery are likely to be more anxious during surgery and are 
also likely to report more pain both during and immediately after surgery. The other finding that 
emerged from the previous study was that intra-operative anxiety was also a strong predictor of 
intra-operative pain, with patients who are more anxious during surgery reporting more pain 
than patients who reported less anxiety during surgery. This is consistent with our current 
understanding of the relationship between anxiety and pain, based on current theories of pain 
including the gate control theory and the 3 process model of pain perception.
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In addition, the multiple regression analysis identified factors that could be used to predict 
which patients would experience the least improvement in quality of life following surgery. The 
analysis suggested that gender, level of pre-operative anxiety and receiving no intra-operative 
distraction intervention predicted poorer scores on the quality of life assessment tool used in 
this research.
10. Towards an understanding of patients' experience of minimally invasive varicose vein 
surgery under local anaesthetic
The research presented in this chapter adds to the debate surrounding variables that may be 
used as predictors of poorer surgical outcomes following conscious surgery and suggests that 
pre-treatment anxiety could be used as a predictor of intra and immediate post-operative pain 
(with higher levels of anxiety predicting higher levels of pain). In addition being female, not 
receiving any distraction during surgery and pre-operative anxiety were found to significantly 
predict participant ratings of the impact of their remaining venous symptoms on their quality of 
life at 3 months.
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Chapter 8 
Study 4
Patients' Experiences of Varicose Veins and Minimally Invasive Surgery 
under Local Anaesthetic: A Qualitative Study using Thematic Analysis
1. Overview
The previous chapter looked at the predictive nature of pre-operative anxiety, intra-operative 
anxiety and intra-operative pain. The studies found that pre-operative anxiety was predictor of 
intra-operative anxiety; intra-operative pain and pain reported immediately post-surgery. In 
addition, intra-operative anxiety was also a strong predictor of intra-operative pain. Chapter 7 
also outlined the results of a multiple regression analysis which identified being female; having a 
higher level of pre-treatment anxiety and being in the control condition as significant predictors 
of higher total scores on the Aberdeen Questionnaire, indicating a lower quality of life, at 3 
months post-surgery. The same variables also predicted participants' ratings of the impact of 
symptoms on their lives, and with the exception of gender, also predicted patients' ratings of 
varicose vein symptom severity at 3 months.
From this chapter we learnt that baseline and treatment related variables were influential in the 
course of participants' recovery. In order to gain a greater insight into the mechanisms that 
might be underlying the relationships between these variables, and also the relationships 
observed in previous chapters between intra-operative factors (namely the impact of the 
different intra-operative distraction interventions used in the RCT reported in chapters 4 and 5); 
a qualitative analysis was conducted to hear from participants themselves about their 
experiences before, during and after surgery.
2. Introduction
As we have seen from the literature outlined in chapter 1 and throughout this thesis, varicose 
veins are a common problem affecting up to 15% of men and 25% of women (Callum, 1994). In 
2011, 27,084 interventional varicose vein procedures were conducted in the NHS alone, with
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thousands more taking place in private clinics across the world (NICE, 2013). Traditionally 
varicose veins were treated through surgical methods, namely stripping of the great saphenous 
vein, which was conducted under general anaesthetic. This procedure required a hospital stay 
and involved a long and often painful recuperation period (Rautio et al, 2002). Advances in 
surgical and anaesthetic methods mean that varicose veins can now be successfully treated 
using minimally invasive techniques under local anaesthetic (Rasmussen et al, 2011). Indeed, a 
recent report from the National Institute of Clinical Excellence stated that the minimally invasive 
procedures used in this research are now considered safe, efficacious and suitable for 
widespread use (NICE, 2013). As a result, there is likely to be a marked increase in the number of 
patients treated under local rather than general aesthetic for varicose veins. As we have seen 
from chapter 1, despite the benefits these new methods provide for both health care providers 
and patients, for many people the prospect of being awake during surgery can be rather 
daunting and anxiety provoking (Mitchell, 2003). This has been demonstrated through the levels 
of pre-surgical anxiety reported in chapter 3 and 4. This shift in surgical practices has led to the 
generation of a vast quantity of research into the efficacy of minimally invasive procedures from 
the surgeon's perspective. Research has been conducted into the different procedures 
(Shepherd et al, 2010) and their outcomes (Luebke & Brunkwall, 2008; Van den Bos et al, 2009). 
To date, however, little research has explored how this new management approach is 
experienced by patients.
B.AIms
• To explore the lived experience patients undergoing minimally invasive varicose 
vein surgery under local anaesthetic in a private clinic in Guildford, Surrey
4. Design
A qualitative study using thematic analysis with 20 participants who were randomly selected 
from those who took part in the randomised controlled trial outlined in chapter 4
5. Methods
Qualitative methods were chosen to generate rich, descriptive accounts of participants' 
experiences of living with varicose veins, of undergoing surgery and of the recovery process. 
Thematic analysis, a widely used qualitative method was selected for the analysis. Thematic 
analysis allows common themes across the entire data set to be identified and described and
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ensures that the rich detail reported in the transcripts is mirrored in the analysis. As a result the 
themes drawn from the data may not be the most frequently cited, but are those that have 
most relevance and importance to the experiences reported across the dataset as a whole.
In terms of epistemology, a critical realist standpoint was adopted for this analysis. From this 
position, both participants' individual meaning making and the wider social context influencing 
these meanings could be considered. Additionally, a focus remains on what is commonly and 
materially defined as reality, planting the narratives in a socially constructed and accepted 
framework (Willig, 1999).
i) Participants and setting 
All participants in this study attended for minimally invasive treatment of varicose veins of the 
legs conducted under local anaesthetic at a private venous surgery clinic in Surrey. During their 
surgery, all participants had previously taken part in a randomised controlled trial exploring the 
impact of different intra-operative distraction techniques on pain and anxiety experienced intra- 
operatively. Participation in this trial involved being randomly allocated to one of 5 experimental 
conditions; listening to music during surgery, watching a video, interacting with nurses, using 
stress balls or receiving treatment as usual (control). The results of this randomised controlled 
trial are reported elsewhere in this thesis (see chapter 4). The demographic characteristics of 
the sample are displayed in table 1.
Table 1 .Description o f participants
Gender
Male/female
Age
Mean (SD)
Surgery
EVLA/EVLA&
TRLOP/Phleb
Baseline AVVO 
score mean(SD)
Sample
Control Condition
6/14 50.8 (11.58) 8/8/4 19 (4.99)
l.SJ F 67 EVLA 23
2. DK F 53 EVLA & TRLOP 15
3. OJ M 47 EVLA & TRLOP 21
4. KG
Music Condition
F 42 Phlebectomy 25
1. VC M 41 EVLA & TRLOP 23
2.TN F 59 Phlebectomy 19
3. UN M 42 EVLA 13
4. KD F 64 EVLA 25
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DVD Condition
l.SV F 38 EVLA & TRLOP 14
2.TY M 77 EVLA & TRLOP 23
3. NQ F 46 Phlebectomy 21
4. KZ F 52 EVLA 18
Interaction Condition
1. LA F 29 EVLA 19
2. YU F 46 Phlebectomy 26
3. EX M 58 EVLA & TRLOP 22
4. BE F 54 EVLA 21
Touch Condition
l.ZG  F 64 EVLA & TRLOP 16
2. TJ F 50 EVLA 28
3. MJ M 39 EVLA & TRLOP 19
4. LD F 48 EVLA 17
ii) Data collection
Approximately 4 weeks after surgery, 4 participants from each of the 5 experimental conditions 
(n=20) were randomly selected to be contacted for interview. All 20 participants contacted 
agreed to be interviewed. The 20 semi structured interviews were conducted over the 
telephone to limit inconvenience to participants and to allow the interviews to be conducted in 
a neutral environment. Participants were encouraged to explore all aspects of their illness, 
treatment and recovery, and any spontaneously emerging topics were pursued. All interviews 
were recorded and lasted between 40 and 50 minutes. The interviews were then transcribed 
and anonymised, after which the original recordings were deleted.
iii) Data analysis
The data was analysed in line with Braun and Clark's (2006) guidelines for thematic analysis. 
Familiarisation with the data was achieved through the transcription process and also by 
reading, re-reading and note taking from each transcript. Initial codes were generated from this 
process and each transcript was analysed to provide evidence for each code. Once all transcripts 
had been coded, the emerging codes were then organised into meaningful themes which 
summarised the experiences and feelings described by participants. After the process of review 
and refinement, four main themes remained; negative experiences of varicose veins, feeling 
cared for, unpreparedness, and wellbeing. In addition, a broader, overarching theme entitled 
relationships was also identified.
231
6. Findings
Thematic analysis identified four standout themes from the data; these related to all aspects of 
the surgical process and were threaded through each transcript and account of patient's 
experiences, in addition each of these themes, influenced or were influenced by participants' 
relationships with significant others.
I) Theme 1. Negative experiences of varicose veins
"It upset me so much, you know. It wasn't nice. I had this problem since I was 19, so that's nearly 
28 years o f dealing with this" YU
The first theme from the transcripts related to the negative emotions and associations that 
participants attached to their symptomatic varicose veins prior to surgery. The quote above 
illustrates the emotions that symptoms elicited and also some of the challenges and restrictions 
these symptoms posed on participants' lives. The negative aspects of symptoms can be broken 
down into four subthemes; discomfort, embarrassment, interaction and worry.
i.i) Discomfort
Discomfort relating to varicose vein symptomatology was a common thread throughout the 
transcripts. The level of discomfort reported prior to surgery ranged from mild discomfort to a 
persistent and severe pain. The first quote below is an example of the mild discomfort caused by 
varicose veins while the second and third quotes give an indication of the extent to which 
varicose vein symptoms affected the lives of other participants.
"They weren't painful exactly, but erm at the end o f the day I would be conscious o f them. Like, 
they were achey, you know, not painful."- SV
The quote above from SV describes the experience of a 38 year old woman who was 
experiencing symptoms on the milder end of the scale of symptoms presented by the sample. 
Even though she does not describe her symptoms as painful, her legs were uncomfortable and a
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source of concern. SV reported being aware of her legs and symptoms at the end of each day, 
which she felt impacted on her quality of life:
"It used to affect everything i would do, every day. The last few  days I literally crawled through 
the door and had to sit with my fee t up quite high to get the blood and swelling down....it was 
really awfuL.my legs were so sore and uncomfortable"- YU
In contrast, YU, a 46 year old lady described very severe symptoms. She had been living with 
symptomatic varicose veins for almost 20 years and reported that they had a large negative 
impact on her daily life and caused her much pain and distress.
"My legs were absolutely...terrible. I was getting really itchy skin and they were quite painful. M y  
legs were so bad that I wasn't nervous about the surgery, I so wanted to get something done 
about it that I was actually looking forward to it." TY
TY, 77 year old male also experienced severe symptoms. His frustration with his symptoms and 
the discomfort they caused him meant that he was excited about his upcoming vein surgery as 
he saw this as the beginning of the end of his discomfort. This was in contrast to the majority 
sample who reported anxiety in relation to their upcoming surgery.
The quotes above describe a range of symptoms that caused discomfort for participants. 
Common symptoms reported included "aching", "itching", "tingling", "heaviness" and 
"swelling". Again the discomfort caused by these symptoms ranged from a mild discomfort to 
enduring pain:
"It was unpleasant, I would wake up with a start and my legs would be tingling"- OJ
Being woken up by sensations in the legs associated with varicose veins was reported by a 
number of participants, including NQ below.
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"Sometimes they would feel tingly, almost like pins and needles. And other times this would get 
so bad, it would wake me up in the night... once a week or so." - NQ
In addition to tingling sensations that disrupted sleep, as we have seen from the previous quote 
from YU above, some participants' symptoms also affected their ability to perform normal daily 
activities such as walking. TJ below described the pain she would experience when walking short 
distances.
"I kept getting these pains in my, in the backs o f my calves, getting really strong pain. So much 
so that I would have to stop walking after a little while and rest before carrying on"- TJ
The symptoms described above were clearly detrimental to wellbeing and also imposed 
restrictions on what participants could comfortably do on a day to day basis. Many participants 
reported a sense of struggle, in trying to balance their desire to lead a full and active life, the 
limitations caused by symptom related discomfort and the consequences of over-exertion.
"I did try and get on with life as best I could, but I found that they [my legs] get very tired and 
very heavy if  I am on my fee t fo r too long, or I have to walk too far, so it was always in the back 
of my mind, that my legs were going to be sore if  I did too much, so I always bear that in mind".- 
LD
LD was not the only participant who tried to continue with her life as normal in the face of the 
discomfort she was experiencing as a result of her varicose veins. Another participant who tried 
not to let his symptoms dictate what he could and couldn't do was MJ. MJ, an active 39 year old 
male valued his health, fitness and athletic appearance. Exercising by going to the gym was an 
important element of his lifestyle. He described the difficulties that his symptoms posed in 
adhering to his fitness regime:
"Even when I was at the gym, actually, they [the veins] were pretty gross, you know, so I always 
got really hot at the gym, so I guess they were putting me off exercising so much and I stopped 
going so regularly". - MJ
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In the face of his symptoms, MJ found it hard to achieve as much as he wanted. Another 
participant, VC also found that his varicose vein symptoms were affecting his sporting ability. VC 
was a keen cyclist who liked to incorporate a range of activities into his training plan. He found 
that his performance was being negatively impacted by his symptoms and the reduction in 
training that they caused:
"I am a bit o f a sportsman and they were starting to get in the way o f my performance... they 
were affecting what I could wear and I couldn't go swimming or anything either" VC
From this subtheme it was clear that the symptoms of varicose veins that participants were 
experiencing before their treatment impacted their lives in a number of ways. The discomfort 
they experienced affected basic activities such as their sleep and ability to walk for even short 
distances and also their hobbies and social lives by restricting the level and range of activities 
they could comfortably complete.
i.ii) Embarrassment
"I was Just very aware that my legs shouldn't be like this and that if  they were more normal and 
less ugly and swollen then I would feel a bit happier" -  DK
From the excerpts outlined so far in this analysis it is clear that participants' symptoms were 
unpleasant and limited their ability to live as they wanted. While all participants mentioned that 
their symptoms caused them discomfort; concerns regarding the appearance of the veins in 
their legs were also evident across the dataset. Participants reported not only disliking the 
appearance of their legs, but feeling embarrassed and even ashamed about them to the extent 
that they would avoid showing their legs to others.
"I had big bulging veins at the bottom of my leg which were really obvious, so I didn't like getting 
my legs out or anything.... I didn't want people to see them MJ
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This embarrassment was experienced by male and female participants alike, and many 
participants reported a reluctance to reveal their legs in public for fear of the reaction of others. 
MJ above described his embarrassment regarding the appearance of his legs which meant that 
he would not wear shorts at the gym, preferring to deal with the heat of wearing trousers during 
a workout than displaying his legs.
"I remember wearing shorts one summer and catching sight o f my legs in the reflection o f the 
French doors and being like "oh my god". After that I had a good inspection and I could see Just 
how awful they looked - 1 was mortified! -L A
Some participants, the appearance of their legs took them by surprise. The quote above from 
LA, a 29 year old mother of 2 describes the shock and embarrassment she felt when she noticed 
he appearance of the veins in the back of her legs. LA described feeling "mortified" when she 
realised the extent to which the veins in her legs were visible to others.
"I was very conscious o f them and wouldn't wear shorts or skirts fo r a long time.. I guess they 
weren't that obvious to other people, but to me they were disgusting and I Just fe lt more 
comfortable in trousers...or at least thick tigh ts ."-D K
While LA felt embarrassed about her legs, and felt that her veins were obvious to others, DK 
acknowledged that other people may not be as aware of the appearance of her veins as she 
was. However, this did not stop her feeling embarrassed about her legs and she continued to 
take precautions to ensure her legs were not exposed, preferring to wear trousers or tights well 
into the summer. These differences demonstrate how subjective the experience and associated 
embarrassment of having varicose veins can be, however both participants felt compelled to 
keep their legs covered.
A sense of embarrassment and shame was evident throughout the transcripts analysed. In this 
research The vast majority of participants reported feeling ashamed of their legs and taking 
measures were possible to avoid them being seen by others, often at cost to their comfort and 
wellbeing.
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iii) Interactions
"I think my husband was getting fed  up o f me whinging about how ugly they were"- KC
The negative emotions that participants experienced in relation to their appearance influenced 
how they perceived and interacted with others. From the quote above the shame or 
embarrassment experienced by this particular participant changed her behaviour to such an 
extent that it influenced her interactions with her husband. The participant went on to reveal 
how her "whinging" about her perception of her legs led to tensions in their relationship. Many 
other participants noted that the way that they viewed their legs influenced the way that they 
believed other people viewed their legs, and by association, themselves which affected the way 
they related to and interacted with others:
"I was constantly aware o f my veins and I found myself checking other people's legs to see if  they 
had them too -  it was quite addictive" -  LA
The quote from LA above demonstrates the interaction between the subtheme of 
embarrassment and interaction. LA's embarrassment over the appearance of her legs not only 
altered her behaviour in terms of the clothes that she felt comfortable wearing, but also the way 
that she felt about the legs of others. She would examine the legs of others to allow her to 
compare the appearance of her legs with the appearance of others to assess for normalcy. This 
was also true for NS, as demonstrated by the quote below:
"I was always looking at my friends legs and feeling...well, almost jealous, angry even, that their
legs looked fine while mine were all swollen and discoloured. Why me? It didn't feel fa ir."  -
KD
KD reported strong feelings of injustice and frustration over the appearance of her legs. It 
appears that the way participants felt about their legs, caused them to change their behaviour, 
interact with and think about other people in different ways.
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"/ ivos very conscious o f them, particularly when I was swimming, or at the gym. I fe lt like people 
would be looking at them." -  SV
The observations above provide insight into the depth of influence that their symptoms had on 
participants, on the way they thought and how they behaved. The embarrassment and 
discomfort experienced in relation to their varicose vein symptoms appeared to have a large 
impact on many aspects of their lives and their relationships with others.
iv) Worry
"it was a question o f doing something about it before it got worse...I Just wanted to get them 
sorted out as they appeared to be getting worse" UN
The final aspect of the negative emotions associated with symptoms concerned worry; 
specifically worries regarding future potential health deterioration. Participants were very aware 
of the possible complications that could occur if they left their veins untreated. Common 
concerns about their prognosis included fears surrounding developing deep vein thrombosis 
(DVT) or ulceration.
"I was worried about the DVT risk, as I do so much flying, and I heard that if  you have varicose 
veins your DVT risk was likely to be higher" -  MJ
The level of worry surrounding potential deterioration in health related to varicose vein 
symptoms also revealed a tendency for catastrophising in participants' thoughts relating to their 
symptoms.
"I noticed I had a scratch and I was very worried about opening some skin or something, you 
know, and possibly getting an ulcer". TY
MJ's concerns regarding DVT and TV's fears about possible links between scratches and 
ulceration hint at the extent of the worry that participants experienced in relation to their 
varicose vein symptoms. Many participants in this sample reported that worry about future
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deterioration in health related to their veins was an important factor in deciding to proceed with 
treatment. Several participants reported having treatment at this stage in their lives both in 
order to deal with their current unpleasant symptoms and also to prevent these symptoms 
getting progressively worse in the future.
Another common reason for seeking treatment, linked to worries about future health was 
related to social observations:
"One o f my friends' mothers had a lot o f problems with her veins, I think she had an ulcer and I 
remember all the trouble that caused. I didn't want something like that happen to me, so that 
spurred me on to get trea ted "-S V
Participants such as SV made reference to friends and family who had once had symptoms 
similar to their own but who had developed more severe issues such as leg ulcers. While worry 
was a separate subtheme, we can see how this links with the previous subthemes described in 
this section; interaction with others, discomfort and embarrassment.
I.v) Theme Summary
Participants described their negative experiences of having varicose veins in terms of 
discomfort, embarrassment, interaction and worry. This theme revealed participants' symptoms 
had a large and far reaching impact on many aspects of their lives. Their symptoms affected 
their thoughts relating to their appearance and how they would be perceived by others, and 
how they thought about their future health and what might be in store for them. Their 
symptoms also affected the way they felt about themselves and about other people. 
Participants repeatedly mentioned feelings of shame and embarrassment relating to their legs 
and the feeling that other people would think that their legs were not normal. Finally we can see 
how these thoughts and feelings in turn affected their behaviour. Numerous references were 
made to restrictions regarding the clothes participants felt they could not wear and activities 
they felt they could not do as a result of their veins.
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i.vi) Links to previous literature 
The discomfort caused by varicose veins has been reported in other qualitative and quantitative 
research in this patient group (Darvall, Bate, Adam & Bradbury, 2012), Symptoms such as the 
tingling and pain described in the quotes above are also commonly described in the literature by 
patients with varicose veins (Bradbury et al, 1999). Indeed, The Aberdeen Questionnaire 
(Garratt et al, 1993; Smith & Garrett, 1999) a tool designed specifically to assess quality of life in 
varicose vein patients addresses each of the symptoms described by participants in this sample. 
This suggests that the symptoms experienced by participants were representative of the 
experiences of a large number of people living with varicose veins. The grading scales in the 
questionnaire also confirm that patients with the same condition experience different 
symptoms, at different intensities, for differing durations.
The debilitating effects of this discomfort have now been recognised by the vascular surgery 
community and there is a growing focus on patient reported outcomes following varicose vein 
surgery, particularly quality of life. Varicose veins are one of four conditions for which the NHS 
collates patient reported outcome measures (PROMs) to assess the quality of care delivered 
from the patient's perspective (Health & Social Care Information Centre, 2014). The experiences 
of participants in this analysis concur with previously reported accounts of living with 
symptomatic varicose veins (Kaplan et al, 2003).
The impact of living with symptomatic varicose veins has recently been explored by Sritharan, 
Lane and Davies (2012) in a quantitative study exploring the prevalence of depressive symptoms 
in patients referred to vascular surgeons. Their results indicated that 29% of the sample 
displayed scores on the Epidemiological studies depression scale (CES-D). The depression in the 
sample was not correlated with age or gender but was weakly correlated with some measures 
of symptom severity. Findings such as this, in combination with the physical and psychological 
discomfort reported by patients in this sample, indicate that the psychological impact of living 
with varicose veins is large and a more holistic approach to treatment is perhaps required.
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Il) Theme 2. Being cared for
"Everyone was so lovely while I was there, all the nurses were angels...they were so friendly 
which made me fee l better". SJ
From the dataset, a strong feeling of being looked after and made to feel special was identified 
and the second identified theme related to feelings of being cared for. Again this theme had 
several subsections that were common amongst transcripts, the first concerns interaction with 
the nursing staff, the second was related to the use of the distraction interventions during 
surgery and the third concerns patient focused care.
ii.i) Nursing staff
"I think that the most helpful bit fo r me was the nurses, I must have been a nightmare fo r them 
as I was really quite anxious before, and especially during the treatment so I was whimpering a 
bit but they were still so lovely. I think fo r them alone I would recommend the treatment" - LA
Every participant interviewed commented on the positive impact that the nursing staff had on 
their experience of treatment, whether it was in the pre, intra or post-operative period.
A common theme regarding the nursing staff was how they were able to improve patients' 
experiences during what was a difficult time for them. Many participants reported how they felt 
that they were not presenting their best selves to nursing staff, who tried their best to help 
them relax despite this. LA above reports how she "must have been a nightmare" for the nursing 
staff while KZ acknowledges that it "can't have been easy" to put her at ease due to the level of 
anxiety she was experiencing.
"I was so nervous when I got there -  the nurses were lovely and did their best to put me at ease -  
which can't have been easy I"  -  KZ
While it was clear that all participants appreciated the presence and attitude of the nursing 
staff, there were differences in the ways in which participants reported benefitting from the
241
nursing team. Participants reported a range of different ways in which the nurses helped them 
relax. For some participants, simply being friendly and reassuring was enough to assuage their 
anxiety to a degree:
"The nurses were lovely, really friendly and chatty and kind o f ...reassuring i suppose" TN
"I remember them being really nice and that helped to take my mind o ff what was happening" -  
BE
For others it was the atmosphere created by the lively and talkative nature of the nurses that 
helped to dispel the anxiety they were feeling. This open and friendly enviroment also helped 
participants shift their focus away from the unpleasant thoughts about surgery, onto more 
pleasant subjects and conversations.
"I think that the nurses really did help, there was a bit o f banter, which was nice and I would say 
that it probably did actually. It kind o f changes the atmosphere and makes it more pleasant." -  
UN
"The nurses were so friendly and chatty and made me fee l so welcome that I didn't really have 
time to get nervous" -  ZG
Another way in which participants felt reassured by the nursing staff was their ability to convey 
their expertise regarding the procedures they were about to assist, while still maintaining a 
positive and friendly demeanour:
"You could tell that they all got on really well and they were so friendly they helped to take my 
mind off things. It was nice to talk about something other than veins, but a t the same time you 
could tell they knew what they were doing". -  SV
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"I learnt so much from the scan, she talked me through the whole thing so I could see what the 
problems were and what was going wrong with my legs. She really helped me to understand and 
spent quite a while explaining things to m e"-K D
From these quotes we can see how the nurses were able to neutralise some of participants' 
anxiety through creating a caring and friendly atmosphere and also by using interaction as a 
means of reducing anxiety by moving the focus of their thoughts from internal anxieties to 
external conversations and stimuli. The provision of information in this context was also found 
to be of benefit to participants.
ii.ii) Patient focused care
"It wasn't like other surgery I have had in the past, it was much more laid back, which I think 
rubbed o ff on me" -M J
The second element of feeling cared for was that participants perceived the care they received 
to be patient focused, a perception that the staff and the surgery were really centred around 
them as people and that care and attention had been taken to ensure that they were as 
comfortable as possible.
"They [the nurses] were delightful and they just make time fo r you, which I think makes a 
difference"- KZ
Many participants compared the treatment they received at this clinic favourably to previous 
treatment received elsewhere.
"The staff were all brilliant and I was very well looked after. It wasn't like some o f the treatment I 
have had in the past where you are Just rushed in and out and not really treated like a person, 
more o f Just erm, I don't know. Just like something to be done on a to do list. The nurses really 
made me feel looked after." -  UN
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For UN and DK, the personalised attention that they received differentiated the treatment they 
received during their varicose vein surgery from previous surgery they had received elsewhere.
"  / was very impressed with the clinic, I have had other treatment, fo r various things but have
never been to a place that has that kind o f atmosphere, I mean, yes, I was nervous but I fe lt that 
the staff really took the time to help me relax -  even the receptionists when I got there I It was 
nice to feel that they were genuinely interested in you, and to fee l looked after." DK
These comments suggest that the additional time and attention they received from staff at the 
clinic made them feel looked after and reassured. The qualities and characteristics of the nursing 
team appear to have contributed to the positive experiences of participants as indicated by the 
repeated and numerous comments made with regards to the friendly and caring nature of the 
staff. Many participants reported feeling very welcomed and that time was taken to ensure that 
they felt looked after.
ii.iii) Intra-operatlve distraction interventions
"It was a nice atmosphere in there. It wasn't sort o f scary or anything like that "- TJ
The final element of the theme of feeling cared for stemmed from the interventions during 
surgery that all participants experienced as part of the randomised controlled trial they had 
previously taken part in. The interventions used: an intra-operative DVD, music, interaction with 
nurses or stress balls appear to have been well received by participants. Attitudes towards the 
interventions were positive with many participants describing how it was helpful to have 
something other than their surgery to focus on during the intra-operative period.
"I think it [the research] is good.... that they are looking into ways to make the treatment better, 
you know. It shows that they actually care about their patients and aren't just trying to get as 
many through the door as possible." MJ
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Participants appreciated that the clinic was taking positive steps towards improving their 
experience of surgery. For participants, the research showed them that the clinic was interested 
in them as patients, rather than as numbers or statistics on a list. This served to bolster the 
sense of patient focused care that participants' experienced.
"She was such a sweetheart and she kept the chatter going the whole time. I still found the 
whole thing pretty scary but I can't imagine what it would have been like if  it had just been silent 
in there!" LA
In terms of the different interventions that participants experienced during surgery. The quotes 
above and below from LA and YU relate to the interaction condition of the randomised 
controlled trial. This involved a dedicated nurse who encouraged interaction between the 
participant and the nursing team during the procedure. Both LA and YU reported experiencing 
benefits from the increase in interaction during surgery and this seems to have had a positive 
impact on their surgical experience.
"One [nurse] is basically dedicated to just being with you...itfelt very much like her role was just 
to comfort me basically -  it was wonderful" - YU
The quote from ZG below relates to intra-operative distraction intervention based on the use of 
touch. In this condition participants were provided with palm sized stress balls and were 
instructed to squeeze these whenever they experienced any anxiety or discomfort. ZG appears 
to have benefited from the intervention and reported that she would use them again if she had 
to undergo further local anaesthetic surgery in the future.
"It [the stressballs] was a comfort I suppose....! got quite attached actually ha ha and was quite 
reluctant to give them back....yes, I think if  I had to. I'd use them ag a in "-Z G
A further intervention that was used in the randomised controlled trial was intra-operative 
music. This intervention was also well received as demonstrated in the quote below from KD.
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"the music really helped me to relax, it sort o f carried me away..A didn't have, well I tried not to, 
to think so much about what was going on.... I just concentrated on the music. I think that whole 
thing would have been worse without it" -KD
The final intervention used in the randomised controlled trial was an intra-operative DVD. TY 
was in this condition and brought his own DVD along to the clinic with him. In the quote below 
he describes how he found the intervention to be of benefit:
"It was nice to have something else to focus on... there was quite a lot going on with all the 
nurses and surgeons, so it was nice to have something else to look at" - TY
ii.iv) Theme Summary
The three subthemes of feeling cared for; the nurses, patient focused care and the interventions 
combined to produce an experience in which the patient felt special during what had the 
potential to be an unpleasant and uncomfortable experience. Participants appreciated the 
"human-ness" of the medical team and felt that in return they were also treated as "people, 
rather than just a name on a list".
Participants also applauded the forward thinking nature of the clinic and the research that was 
being conducted. This gave participants the impression that the clinic was genuinely interested 
in improving patient experience and was taking steps to make changes to promote patient 
wellbeing during surgery. The interventions used in the randomised controlled trial were also 
well received with participants giving favourable opinions of their use and stating that they 
would use the interventions again in future should they require further local anaesthetic 
surgery. The combination of the caring nursing staff and the effort expended by the clinic to 
research patient experience all contributed to the participants' perceptions of the patient 
focused ethos of the clinic.
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ii.v) Links to literature
Previous literature has emphasised the importance of the role of the nurse in conscious surgery 
(Mitchell, 2003, 2010; Gilmartin & Wright, 2008) and this has been mirrored in the experiences 
of participants in this research. It is clear from the quotes included in this analysis that many 
participants felt welcomed and that time was taken to ensure that participants felt looked after 
at all stages of their operative experience. This is encouraging given the increase in conscious 
surgery and supports the growing body of literature that champions the use of patient centred 
care in conscious surgery patients (Foy, 2004; Prichard, 2009). This patient focused ethos will be 
instrumental in overcoming some of the commonly reported anxieties patients experience 
before, during and after local anaesthetics surgery (Mitchell, 2010).
The intra-operative distraction techniques were well received by participants and the results of 
the randomised controlled trial in which all participants took part (described in chapter 3) 
revealed the all interventions (with the exception of music) resulted in significantly lower 
patient anxiety in comparison to treatment as usual and that using stress balls during treatment 
resulted in significantly lower ratings of pain. These findings are In line with the gate control 
theory (Melzack,2004) which states that distraction is a useful and effective tool for managing 
pain and also anxiety.
iii) Theme 3. Unpreparedness
"I guess I just didn't listen, I was too worried about the actual operation" EX
The third theme that was identified from the transcripts was a sense of unpreparedness. While 
the previous theme of feeling cared for suggests that the surgery was a positive experience, 
there were elements of the surgical process in which participants were surprised or felt 
unprepared. The three subthemes of unpreparedness were information, the procedure and 
recovery.
iii.i) Information
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"I said afterwards to June, what have they just done? And I'm sure in my appointments with him 
he said that, well we'll go in and we'll tidy up that, and you know, we'll snip that and get your 
perforators done blah blah blah. And maybe I should have said "but what does that actually 
mean" - KC
The first strand of the theme of unpreparedness concerns information. Some participants felt 
that they lacked adequate information prior to surgery, but equally others felt that they 
themselves had failed to adequately prepare for their surgery. While many participants 
indicated that they were provided with sufficient information pertaining to what to expect 
during and after surgery, a number of participants reported that they had not read through the 
information provided before the surgery, and that they were not sure what exactly would be 
happening during the surgery itself:
"I didn't read all o f the information that they gave me before my treatment, I read it when they 
gave it to me, after my first appointment, but I didn't read it again before the treatment itself, I 
should have really" -B E
For some participants, not reading the information was not a conscious decision. BE above 
described how she read all of the information that she was given when she first received it but 
did not look at it again before her treatment.
"I tried not to think about it too much as I knew it would make me even more nervousi I skimmed 
over some of the information I was sent but I tried not to dwell on what was coming up"- SJ
In contrast, other participants, such as SJ and TY made a conscious decision not to look at the 
information that they were given before their procedure. SJ reports "skimming" over pre­
procedure information before her treatment but avoiding reading too much about it out of 
avoidance. Similarly, TY reported that it was "probably best" that he didn't read his pre­
procedure information for fear of heightening his pre-treatment anxiety.
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'Tm sure I was told all about what would happen and I had a load o f leaflets and things but 
before I went in I didn't have the time to read them all again before my appointment. To be 
honest I think that if  I had read them I would have been even more nervous so it was probably 
best that I didn't!" TY
While the quotes above indicate quite a high level of avoidance regarding pre-procedural 
information, not all participants took the same approach to preparation for surgery.
"I watched the DVD beforehand so I knew what to expect, but I have to say I skipped over the 
bits with needles In -  so I just got the general gist! I wanted to know what I was letting myself in 
fo ri"  SV
We can see from the quote above that there was much variation in the degree to which 
participants' engaged with information about their upcoming surgery. In contrast to those who 
avoided all information about what would happen in the surgery, SV wanted to know a little, but 
not too much about what was going to happen during the treatment.
"I was pretty comfortable with what was going to be happening and I had done a lot o f research 
about the procedure and what to expect afterwards"- VC
Other participants reported actively seeking information about all aspects of the surgery in 
order to ensure that they felt well prepared for what was to come.
"Everything they said in the information that they give you to take away was exactly how it was 
there were no hidden things they didn't tell you, sort o f thing, so that was good. So I fe lt  
prepared fo r everything." -  OJ
The quote from OJ above is encouraging as it indicates that participants were all provided with 
the necessary information concerning both the intra and post-operative period. However from 
the experiences of other participants in the sample, perhaps more needs to be done to ensure
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that all patients read and assimilate the necessary information for optimal treatment and 
recovery experience.
iii.ii) The procedure
"At the end o f the day, they are putting needles In you and poking around in your veins! But 
perhaps because I hadn't really thought about it, I hadn't realised it would be quite as 
uncomfortable as it was" -ZG
The next aspect of unpreparedness relates to the procedure itself. A high number of participants 
reported that they hadn't really thought about the procedure very much at all prior to their 
arrival at the clinic, citing busy lifestyles and avoidant feelings about surgery. This ties in well 
with the previous sub theme of information and how participants chose to attend to it.
"I had been trying not to think about it much before hand so I didn't really know what to 
expect I didn't expect to feel so nervous or fo r it to be so uncomfortable." SJ
A great deal of surprise was expressed by participants about their intra-operative experiences. It 
was previously noted that there appeared to be a division in participants attitudes to 
information seeking prior to treatment; with some patients seeking and others avoiding pre­
procedural information. These differences appears to have diminished by the time they reached 
the operating table and there was more of a consensus amongst participants, who seemed 
largely, but not unanimously united in their surprise.
"I had a procedure which has a funny name and I remember when he was doing it, he was 
calling out the name and I thought "I really don't know what you are doing....it was horrible, just 
horrible...it was horrendous" -  KD
There was a strong sense that participants were not entirely sure what was happening during 
the surgery itself. The quote above from KD indicates that some participants were unaware 
exactly what procedures they were going to receive and what these would entail.
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"You know, I didn't know, that you know...the anaesthetic! The anaesthetic itself hurt like * * * *  
excuse my bad language! It hurts! So you know, that's just the anaesthetic and you're 
thinking what?!" YU
A large number of participants reported surprise regarding the sensations they experienced 
during the surgery, with a higher level of pain than expected being reported by many.
"It took a bit longer than I was expecting - 1 thought I would be in and out quicker. And it hurt a 
bit more than I was expecting, especially the anaesthetic, that was quite unpleasant" -  DK
While two camps still existed in participants' reports of their experiences of the procedure, 
those who felt they knew what to expect and those who didn't - the size of the camps was no 
longer similar, with many more participants reporting surprise over their experiences than those 
who were not surprised. The following quotes represent the intra-operative experiences of 
those who were less surprised by elements of the procedure.
"All In all it was a relatively pain free experience "- VC
"It wasn't as bad as I thought it would be but it still wasn't very pleasant" -  MJ
These quotes contrast quite starkly with the experiences of participants such as KD and JF who 
experienced much higher levels of intra-operative pain, demonstrating the range of experiences 
included in the sample and the role of individual factors in pain and anxiety perception.
Hi.HI) Recovery
"I just wasn't prepared fo r the inconvenience o f it all really" EX
The final aspect of unpreparedness concerns the recovery period. Many participants reported 
that they were surprised by the length of the recovery period required for a full recovery to be
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achieved. While some participants reported that they knew what to expect from the recovery 
process, others found that recovery time needed was greater than they had anticipated.
"Well, that [the recovery] ivos actually a lot worse than I thought it would be. I thought Td be up 
and running and back to normal in a couple o f days but it actually took a bit longer than 
that...and those stockings!... I hadn't expected them to be such a nuisance" TN
Another aspect of the recovery period that surprised some participants were the sensations and 
restrictions experienced during the recovery process.
"I was surprised, I thought it [the recovery] was going to be quite easy but no, erm my right 
ankle sort o f went completely numb and erm, it was quite badly swollen but I had quite a lot o f 
work done so Tm hoping it will get better" - TY
For the types of minimally invasive varicose vein surgery conducted in this research, patients are 
required to wear bandages and support stockings for up to 2 weeks following surgery to ensure 
optimal outcomes are achieved. Participants often experience discomfort from the support 
stockings that they are required to wear. By their very nature they are tight, and can cause 
discomfort around the ankles and knees. Participants were provided with post procedural 
information sheets both before and after surgery, however the majority of participants again 
reported surprise over the length of time and inconvenience caused by the support stockings 
that they were required to wear.
"it was surprising just how much o f a pain it all was really....all the bandages and stockings were 
a bit o f a nightmare to be honest, they were so uncomfortable....! didn't think it would go on fo r  
so long"-ZG
"The worst bit was wearing those stockings! I didn't realise how long I had to endure them fo r  
and they were a bit o f a pain to be honest." DK
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In this sample, the length and inconvenience of the support stockings participants were required 
to wear was quite a common theme. Many participants felt that they would have benefited 
from having this aspect of the surgery emphasised to them:
"I think perhaps more information about how long you will need to wear the stockings fo r and 
how uncomfortable they are might help people to prepare a bit better fo r the aftermath o f the 
surgery"-ZG
"I think it would have been helpful to know more about afterwards and how long I would have to 
wear those stockings for" TN
The reasons for the surprise surrounding the length of the recovery period following the 
procedures included is unclear. All participants were provided with written and verbal 
information before and after their surgery concerning the recovery process and what it would 
involve. It appears from the data generated by this research that participants were more 
focused on symptom relief than how this would actually be achieved. Participants were very 
focused on the discomfort they experienced prior to surgery and how much they were looking 
forward to a reduction in their symptoms. Little attention appears to have been paid to the 
surgical and recovery processes, and perhaps this is a function of the minimally invasive nature 
of the surgery and the short duration of the procedure.
iii.iv) Theme Summary
As demonstrated in the quotes and subthemes above, the majority of participants were 
surprised by the discomfort and anxiety they experienced in the operating room and the length 
of their recovery afterwards. A possible reason for this could be that with conscious surgery 
becoming more commonplace, participants don't really consider the surgery to be "an 
operation" in as much as the traditional understanding of the word dictates. It could be that 
because participants are not required to fast before surgery, that they arrive at the clinic only 30 
minutes before their procedure and can leave almost immediately afterwards, that they do not 
consider the procedure to be "serious" and for it to be painful or uncomfortable. This was 
highlighted in the comments from one participant:
253
"I was thinking o f it like a trip to the dentist -  so I was definitely surprised by how much it hurt I" 
LD
This normalisation of what can be quite a substantial procedure goes someway to explaining 
why participants were so surprised by their intra-operative and post-operative experiences and 
also why they appeared unmotivated to read and assimilate the pre-procedure information 
given to them. This also applies to the recovery period. If participants assumed that the surgery 
was fairly minor, perhaps they anticipated that the recovery period would also be minimal, and 
it appears that to many, the length of the recovery period came as a surprise.
We can see that on the whole, the intra-operative experience of participants came as a shock, 
even to those who had familiarised themselves with the pre-procedural information. This 
finding indicates a need for health care professionals to ensure that patients are adequately 
prepared to deal with both the physical and emotional stresses of conscious surgery. It also 
suggests that individual differences should be considered when giving important information to 
participants -  does one size fit all?
iii.v) Links to literature
The different approaches to surgical preparation reported in this analysis fit well with Miller's 
(1989) theory of blunters and monitors; those that seek and benefit from information provision 
relating to medical procedures, and those who do not. It appears that all participants were 
provided with information relating to what to expect during the procedure but whether they 
attended to it seemed to be influenced by the characteristics of the individual.
ill) Theme 4. Wellbeing
"I am much more confident about wearing clothes like shorts....oh the way I used to be 
embarrassed about it I But not anymore I" -  TY
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The final theme from the data set concerns the benefits that participants obtained from having 
completed the surgery and the recovery period. Participants' descriptions of their varicose vein 
symptoms before and after surgery were very different with high levels of satisfaction with both 
the treatment and the outcome being reported. The two strands of wellbeing identified were 
relief and the positive impact that treatment had on participants' lives
iv.i) Relief
"Tve sort o f got my peace now, that they aren't going to be like my mum's, its almost like one 
less thing to worry about" TN
One of the strongest themes that was identified from the transcripts was a sense of relief that 
the problems that led participants to the clinic had been dealt with. This theme links to the 
earlier theme of worry about potential deterioration in health that could be caused by the 
symptoms of varicose veins, and also to embarrassment. Participants reported a general trend 
of feeling optimistic that potential health complications had been avoided, and that positive, 
health promoting steps had been taken:
"I know that I wont have to deal with it in the future -  which is a weight o ff ' -  ZG
"They aren't painful anymore and they don't ache as much as they did before treatment, and I 
know that they won't get worse now" -  SJ
The sentiments expressed in the quotes above from ZG and SJ were echoed in many transcripts 
generated from participants in this sample. There was a trend for participants to express a 
multifaceted sense of relief; relief from the current problems of discomfort and embarrassment 
and also relief regarding problems that they no longer have to face in the future, in relation to 
their varicose veins.
"  I know that they aren't going to get any worse and cause me trouble in the future which is the 
main thing.Jt has all been worth it" NQ
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The benefits obtained by participants at this stage of treatment seemed to have outweighed any 
discomfort or surprise that arose during the operative or period. This sense of relief and 
satisfaction with treatment outcomes is an encouraging finding.
"I've sorted them out now and I can stop worrying about what might happen. So fo r that alone it 
was worth it." KC
As highlighted in the quotes above, a strong sense of relief was described by participants in this 
research. Relief that the procedure and the recovery period was almost over and also relief 
concerning previous and future symptoms. Considering the burden of varicose veins symptoms 
described by participants in the early stages of their interviews, this sense of relief is not 
surprising. The overwhelming majority of participants were satisfied with the treatment they 
received and its outcomes.
iv.ii) Positive impact on life
"I can wear skirts fo r the first time in years, without having to worry about what people with 
think of my awful veins" KD
The second aspect of wellbeing that was identified from the transcripts was the positive impact 
that treatment had on participants' lives, in particular the increase in confidence about their 
appearance that participants reported following surgery, in comparison to their pre-surgical 
confidence.
"It's such a big improvement on how it was before; Tm not ashamed o f my legs anymore" TJ
This improvement in quality of life reported by participants following their treatment links to the 
sense of relief described above. The removal of the restrictions and burdens that participants 
described as a result of their varicose veins led to not only relied but also to significant 
improvements in quality of life.
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"For once I can actually put on a pair o f shorts, you know and skirts and not feel embarrassed 
about the ugly veins" EX
Many participants no longer felt embarrassed or ashamed of their legs. Participants reported 
feeling boosted as a result of their newfound confidence in their appearance. A number of 
participants described the joys of being able to wear shorts on holiday or in sunny weather and 
how liberating this felt after, for many, years of being confined to trousers.
"Last week I wore a short summer dress fo r the first time since my veins stared to show ten or 
more years ago, it was fabulous. I have so many more options now and... I am so very pleased 
with the results."-BE
The quote above from BE demonstrates how things that seem simple to some, such as being 
able to wear skirts or shorts can have a great impact on both confidence and quality of life.
iv.lil) Theme Summary
Following surgery participants reported improvements in both physical and psychological 
wellbeing. Whether this was due to the reduction in uncomfortable and limiting symptoms; to 
the removal of embarrassment and worry, or a combination of the two. This was described as a 
sense of relief about the removal of discomfort and negative emotions experienced in relation 
to their varicose vein symptoms and also in relation to the improvements in quality of life 
experienced as a result.
iv.iv) Links to literature
Previous quantitative research that has explored participant satisfaction with treatment 
outcomes has reported similar findings, that patients are generally satisfied with the changes in 
their quality of life following surgery (Davies et al, 1995, Smith et al, 1999; HSCIC, 2014;). It is 
reassuring therefore, that important elements of patient experience, such as satisfaction can be 
adequately captured by both quantitative and qualitative methods.
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v) Overarching theme: Relationships
While the three themes discussed above are distinct, a broader, overarching theme of 
relationships serves as a useful umbrella to encompass participant experience in this analysis 
and helps to put participants' experiences into a wider context. Relationships with others 
influence all themes identified in this research that related to participants' experience of having 
varicose veins, or undergoing surgery and of subsequent recovery. Participants' symptoms, their 
perception of their symptoms and subsequently themselves, impacted on the ways in which 
they interacted with and related to others. For some this was due to embarrassment or shame, 
while for others it was the social comparison between themselves and people with more 
advanced symptoms that motivated them to seek treatment. Clearly there was an element of 
social comparison influencing participant's perceptions of the normalcy of their legs and the 
severity of their symptoms. Many participants reported comparing their legs with other people's 
both to demonstrate to themselves the severity of their symptoms and to draw inferences 
about potential health deterioration.
Relationships with the medical teams at the clinic were clearly an important factor in the 
operative experience of participants. Many participants reported benefiting from the patient 
focused approach taken by the clinic, and more specifically the characteristics of the nursing 
staff themselves. Being made to feel welcomed and looked after added a positive element to 
patient experience and the attention participants received from nursing staff contributed to 
favourable comparisons with previous treatment received elsewhere.
Finally the outcomes of surgery also changed the relationships participants had with themselves 
and with others. The increased confidence and sense of relief meant that participants felt less 
inhibited about their appearance and that their quality of life in general had improved as a result 
.Among the benefits listed by participants following surgery participants listed being more 
comfortable and active on family holidays and being able to return to sporting activities with 
friends and teams.. This affected their relationships with those close to them and allowed them 
to interact and embark upon activities with others that they would previously have avoided, 
such as going swimming or taking part in sports or other physical activities.
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Summary of results
• The symptoms of varicose veins were the source of physical and emotional discomfort 
prior to surgery.
• Participants appreciated the patient focused approach of the clinic but felt unprepared 
for the discomfort of surgery and recovery.
• Following surgery, participants reported improvements in both physical and 
psychological wellbeing.
• Relationships with others affected all aspects of the patients' operative experience.
• Patients valued the support they received from nurses
7. Discussion
Three stages of patient experience in relation to minimally invasive varicose vein surgery were 
evident in the research. During the first stage, participants experienced negative emotions 
associated with their symptoms and the impact that they had on their lives. The second stage, 
the surgery itself was marked with an element of surprise, both in terms of what the procedure 
actually involved and how long and difficult the recovery was to be. The final stage was post­
operative, once the bandages and stockings were removed and participants had the chance to 
enjoy the outcomes of surgery; namely the alleviation of symptoms and the restoration of 
confidence. Through each stage of participants' experiences, relationships played an important 
role. Relationships with others propelled participants to seek treatment, whether through 
embarrassment, social comparison or social modelling. Relationships with the nursing staff 
appeared to improve the intra-operative experiences of participants, they helped to manage the 
participants' anxiety and made them feel special and cared for. Following surgery, participants' 
relationships improved as a result of their increased confidence and the removal of barriers to a 
range of activities imposed by their embarrassment and discomfort. These three stages were 
characterised by four themes. Embarrassment prior to surgery, feeling cared for but also 
unprepared during the operative period and then a sense of improved well-being following 
recovery.
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i) Summary
The themes identified in this research cover each stage of the operative process for participants 
with varicose veins and it was found that participants' relationships with others influenced each 
of these stages. Participants' reported that prior to treatment their varicose veins negatively 
impacted their quality of life and had both physical and psychological consequences. 
Participants reported feeling unprepared for the experiences of surgery and recovery however 
this was tempered through relationships and rapport with the nursing staff and participants' 
perceptions of patient focused care. The benefits gained from surgery appeared to outweigh the 
unpleasantness of the surgical experience and recovery.
iil) Methodological limitations
The majority of previous research into minimally invasive surgery for varicose veins under local 
anaesthetic has been quantitative and focused mainly on surgical methods and outcomes such 
as recurrence and vein specific symptom scale scores. The qualitative nature of this research 
allows for an insight into the patient experience of surgery and the meanings attached to pre, 
intra and post-surgical experience. This kind of analysis gives us a view into surgery from the 
patient's perspective and compliments the existing quantitative research to give a rounded 
description of minimally invasive vein surgery from both subjective and objective standpoints.
All participants in this sample attended a private venous clinic and also took part in a 
randomised controlled trial with the aim of comparing different intra-operative distractions for 
the management of intra-operative anxiety and pain. Thus it could be said that the experience 
of participants in this research was not representative of others undergoing the same surgery in 
different locations and settings. This is a possibility and should be held in mind when considering 
the findings of this analysis. However what this research does provide is a through reflection of 
patient experience at one particular clinic. All interviews were conducted by the same 
interviewer, who was also present when the participants attended for surgery. This continuity 
allowed for a good rapport to develop between the researcher and participant (as indicated by 
the fact that all participants approached agreed to take part). It is likely that this rapport also 
allowed participants to be more open and honest with their accounts as the researcher made it
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clear to participants that they were independent from the surgical clinic and that anonymity was 
guaranteed. However this continuity may also open the gates for demand characteristics to 
influence the data as participants may have been motivated to tell the researcher what it was 
they felt the researcher wanted to hear.
iv) Implications for future research
From this research it appears that patients felt unprepared for both surgery and also recovery. 
While this is not an uncommon finding, it does suggest that this is an area in which future 
research could improve upon patient experience. It would be interesting to conduct a trial in 
which the effectiveness of an intervention such as an informational leaflet, or modelling video is 
compared with standard treatment to see whether this can reduce the sense of shock reported 
by participants in this sample and increase their feelings of empowerment. It would also be 
interesting to explore how individual coping strategies affect the relationships that may be 
observed between level of information provided and feelings of preparedness for surgery.
v) Implications for practice
The findings of this research indicate that patients felt unprepared for surgery and its aftermath. 
Patients made continued references to feelings of surprise and shock regarding the nature of 
the surgery, but at the same time reported not reading the information they were provided 
with. These findings suggest that the system of information provision may need to be revised to 
ensure patients fully understand, and have taken on board what the procedure will involve.
Another standout message from this analysis concerns the comfort that participants gleaned 
from the nursing staff and the patient focused ethos of the clinic. The attention that patients 
received from the staff played a large role in helping them relax and was a positive addition to 
their experience as a whole. This research supports the role of nurse interaction with patients 
before and during surgery.
8. Conclusions
The findings of this research indicate that while satisfaction with treatment and outcomes were 
high, feelings of unpreparedness were common. Many participants reported not reading the
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provided pre-procedural information indicating that healthcare providers must take steps to 
ensure patients fully understand and have processed what surgery and recovery will involve.
This analysis also supports the role of the nurse and demonstrates the impact that the 
development of rapport between nurses and patients and the support that they provide can 
have on patient experience.
9. Towards an understanding of patients' experience of minimally invasive varicose vein 
surgery under local anaesthetic
This analysis concurs with previous literature that states that the symptoms of varicose veins 
impact negatively on quality of life, (Sritharan, Lane & Davies, 2012) and also with the literature 
that champions the implementation of patient focused care in conscious surgery settings 
(Mitchell, 2010). This review suggests that more may need to be done to ensure that patients 
are fully informed about the surgical process and what to expect during their recovery. The 
importance of individual coping styles in the information giving process also needs to be 
considered, as highlighted by the number of participants who did not engage in the literature 
due to avoidance or a lack of motivation.
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Chapter 9 
Discussion
l.Overview
The research outlined in this thesis has explored patients' experiences of conscious surgery and 
the steps that can be taken to moderate the impact of surgery on anxiety and pain with a focus 
on forms of distraction. A summary of the results of each chapter in the thesis and their links to 
the existing literature will be outlined to begin this final chapter, followed by an exploration of 
the relevance of these findings to theory and practice.
2. Summary of results and links between empirical studies and the existing literature
i) Chapter 1 -literature review
The literature review conducted at the beginning of this thesis outlined the theory and research 
underlying the studies presented in this thesis. The results implied that despite the volume of 
research conducted into the role of psychological interventions for anxiety management in pre 
and post conscious surgical contexts; there was comparatively little exploring the use of 
distraction during the surgery itself. The promising results reported suggested that this could be 
an area in which further research would prove insightful and potentially beneficial to health care 
providers. This was especially true in the light of the observation that there was, and continues 
to be, a marked increase in the number of surgical procedures being conducted on an 
outpatient basis, under local anaesthetic.
The second finding of the literature review concerned the lack of consensus regarding "red 
flags" for post-surgical complications. Factors including gender, occupational status and type of 
treatment received were hypothesised to influence the course of post-surgical recovery; 
however the mixed findings indicated that further clarification of the role of demographic and 
treatment variables is needed.
The literature review was an important stage of this thesis which allowed an understanding of 
current theories and knowledge surrounding outpatient surgery to be developed. It also served
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to highlight areas in which further research was needed, namely how intra-operative distraction 
interventions could influence patient outcomes, and variables that could be used to identify 
those at higher risk of post-surgical complications.
ii) Chapter 2 -  systematic review
The systematic review was conducted as an extension of the literature review which identified a 
lack of robust research exploring the use of intra-operative non-pharmacological psychologically 
based interventions for pain and anxiety management during conscious surgery. The systematic 
review described sought to synthesise and evaluate evidence from published randomised 
controlled trials (RCTs) exploring the use of non-pharmacological, distraction based 
interventions for pain and anxiety management during conscious surgery.
The distraction based interventions included in the review fell into 2 categories, those using 
audiovisual stimuli and those based on relaxation strategies. As the majority of the studies 
employed the same validated measures of pain and anxiety (including visual analogue scales, 
numeric rating scales and the state trait anxiety inventory), it was possible to conduct a meta­
analysis to compare the strength of effect sizes found in the included studies.
The results of the systematic review and meta-analysis indicated that while both audiovisual and 
relaxation based interventions were effective in reducing pain and anxiety during surgery, 
relaxation based interventions appeared be more effective. The review also indicated that more 
evidence would be required in order to draw firm conclusions about the efficacy of different 
types of intra-operative distraction for pain and anxiety management during local anaesthetic 
surgery.
Ill) Chapter 3 -Randomised controlled trial exploring the role of hand reflexology In
pain and anxiety management during minimally Invasive varicose vein surgery 
under local anaesthetic
From the literature and systematic reviews it was concluded that distraction based 
interventions, with an emphasis on relaxation based interventions, were effective in improving 
patient experience during conscious surgery by reducing pain and anxiety. Based on these 
results, chapter 3 outlined the results of a RCT exploring the use of hand reflexology on patient 
reported pain and anxiety during conscious surgery.
264
The results showed that hand reflexology was a useful adjunct to minimally invasive varicose 
vein surgery under local anaesthetic. Patients who received a session of intra-operative hand 
massage reported significantly less anxiety than those receiving treatment as usual (TAD). In 
addition, significantly more patients in the reflexology condition reported the pain they 
experienced during surgery was brief, than those who received TAD.
The results of the RCT outlined in chapter 3 are in line with the gate control theory of pain but 
are in contrast with a previous systematic review conducted by Ernst (2009) who found 
insufficient evidence from a systematic review of 18 RCTS to support the use of reflexology in 
medical settings, (see chapter 1 section 4.iii.iii for a review). However, other studies have found 
reflexology to be beneficial for pain and anxiety management in surgical contexts (Abbaspoor, 
Akbari and Najar, 20131 Gravett, 1993).
It has been hypothesised that the benefits observed following reflexology are more of a function 
of the comfort and support received during the intervention rather a type of pain management 
(Ernst, 2009; Mcnamara, 1999; Trevelyan & Booth, 1994). It appears that the benefits of 
reflexology are two fold, helping patients to relax (with subsequent improvements on patient 
experience) and allowing them to feel cared for during unpleasant surgical experiences, 
demonstrating the role of social support and patient centred care.
iv) Chapter 4 - Randomised controlled trial exploring the impact of intra-operative 
distraction techniques on patient reported anxiety and pain during surgery.
Following the improvements in patient experience seen in response to the addition of hand 
reflexology to TAD during minimally invasive varicose vein surgery under local anaesthetic, the 
next stage of this thesis expanded upon this finding by exploring the impact of different types of 
distraction intervention.
The results of the systematic review in chapter 2 indicated that relaxation based interventions 
may prove more effective than audiovisual interventions. The results of the 5 armed RCT 
reported in chapter 4 indicated that the addition of simple, psychological distraction based 
interventions to treatment as usual (TAD) improved patient experience in terms of intra­
operative anxiety and pain. Anxiety ratings were found to be significantly lower in the DVD, 
interaction and touch conditions compared to TAU. While significantly lower intra-operative
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pain ratings were observed in the touch and interaction conditions than TAU. While all 
distraction interventions studied resulted in lower reports of intra-operative anxiety and pain, 
the lowest anxiety ratings were observed in the interaction condition and the lowest pain 
ratings in the touch condition. No differences were found for satisfaction.
The RCT reported in this chapter appears to be the first to directly compare the impact of 4 
different intra-operative interventions during minimally invasive surgery under local 
anaesthetic. Intra-operative music in this research was not found to significantly reduce pain or 
anxiety ratings during surgery. This is in contrast with the work of Nillson et al (2003) who found 
music interventions significantly reduced pain reported by participants undergoing hernia repair 
and varicose vein surgery. However this research concurs with McLeod (2011) who found that 
while intra-operative music improved patient experience, these improvements were not 
statistically significant. In line with the vast majority of research into the use of medical settings, 
the addition of music to TAU did not detract from patient experience, however it was also not 
found to significantly improve it either.
In this research, watching a DVD was found to significantly reduce the anxiety reported by 
participants in comparison to TAU. This concurs with the findings of Mann and Yap (2003). 
Surprisingly little evidence has been gathered for the use of intra-operative DVDs, given the 
minimal time and money required to install these systems in theatres and the benefits this could 
offer. This research adds to the scare literature that supports the use of DVDs during surgery for 
anxiety and pain management.
Intra-operative touch was found to result in significantly lower ratings of pain and anxiety than 
TAU, in line with research put forward by Lafreniere et al (1999), Ferrell-Torey & Glick (1993) 
and Gravett (1993). This is in accordance with the gate control theory and with previous 
research demonstrating the benefits of patient empowerment (Gilmartin & Wright, 2008; 
Johansson et al, 2005; Otte, 2008).
Of all the intra-operative interventions included, interaction with nurses was found to have the 
largest effect for anxiety reduction. This emphasises the role and importance of the relationship 
between the patient and health care professional during surgery (McCaffrey, Pugh & O'Conner, 
2004; Mitchell, 2010) and the benefits that social support can offer.
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v) Chapter 5 - Comparing the Effect of Simple Distraction Interventions on Pain and 
Anxiety Experienced During Minimally Invasive Varicose Vein Surgery, at Three Month Follow 
up.
Chapter 5 followed the participants who took part in the RCT reported in chapter 4 to assess the 
impact of the different intra-operative distraction interventions and subsequent changes in 
intra-operative experience upon health related outcomes at 3 months post-surgery.
The results of the analysis indicted that at 3 month follow up, the benefits of interaction 
persisted. Participants in the interaction condition (who reported the lowest anxiety during 
treatment) reported significantly greater improvements in quality of life than participants who 
received TAU.
This is in line with previous research that has suggested heightened surgical anxiety is linked to 
poorer post-surgical outcomes (Chunta, 2009; Holden-Lund, 1988; McIntosh & Adams, 2011). 
However, the intra-operative benefits of touch which lead to the lowest ratings of intra­
operative pain; were not found to persist to 3 month follow up. No differences were noted 
between the 3 month outcomes of participants in the touch condition and those in the TAU 
condition, with regards to both post-operative pain and measures of recovery. This is surprising 
as given the existing body of evidence reporting that increased pain is linked to poorer surgical 
outcomes (Kehlet et al, 2001; Lynch et al, 1997; Morrison et al, 2003) it would have been 
anticipated that patients reporting the lowest pain should see benefits from this reduction post­
surgery. It is possible that the relatively low, and relatively homogenous levels of pain and 
anxiety reported by participants in this sample affected the outcomes observed. No significant 
differences were observed between the distraction conditions for satisfaction with treatment, 
impact on activities of daily living or time taken to return to work or previous levels of activity.
vi) Chapter 6 - Does intra-operative experience affect patterns of post operative pain?
Chapter 6 explored the patterns of post-operative pain reported by the sample and investigated 
the differences in pain experience between each condition of the RCT described in chapter 4. 
Post-operative peaked at 1 week and remained largely unchanged until 2 weeks post-surgery for 
the sample as a whole. The highest pain scores for participants in all conditions were reported
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intra-operatively. When intra-operative pain was included in the analysis, there was a significant 
effect of time and a significant interaction between time and distraction type, with no significant 
effect of distraction type alone.
When intra-operative pain scores are excluded from the analysis, the significant effect of time 
remained, however the interaction between distraction type and time was no longer significant. 
The effect of the distraction type becomes significant, however the effect size is very weak and 
post hoc analyses revealed no significant differences between the interventions at any of the 
time points. The very small effect sizes observed indicated that the intra-operative distraction 
intervention received by participants had little effect on the course of their post-operative pain.
In this research, the links between intra-operative pain and anxiety and post-surgical outcomes 
at 3 months in terms of pain and recovery (quality of life, return to functioning, satisfaction with 
outcomes) were small. The associations between increased anxiety before and pain and anxiety 
during surgery as noted in previous research (Chunta, 2009; Holden-Lund, 1988; McIntosh & 
Adams, 2011) were evident in this sample, but again the effect sizes were small. This could be 
due to the relatively similar, and relatively low levels of anxiety and pain reported during the 
surgery conducted in this research. Had greater varation in pain and anxiety been reported both 
before, during and after surgery, different results may have emerged.
vii) Chapter 7 - Predicting intra-operative and post-operative outcomes foilowing
minimaily invasive varicose vein surgery under locai anaesthetic
The research outlined in chapter 7 focused on identifying baseline, treatment or intra-operative 
variables that could be used to precict outcomes from surgery. Pre-operative anxiety was found 
to be a strong predictor intra-operative anxiety, intra-operative pain and immediate post­
operative pain. Intra-operative anxiety was found to predict intra-operative pain and also 
immediate post-operative pain. Furthermore, Intra-operative pain was found to be a significant 
predictor of immediate post-operative pain and post-operative pain at 2 weeks post-surgery.
Gender, pre-operative anxiety and being in the control condition were significant predictors of 
poorer quality of life (Aberdeen questionnaire) and greater impact of symptoms on life at 3 
months post-operatively. Pre-operative anxiety and being in the control condition were also 
predictive of symptom severity scores at 3 months.
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This research concurs with previous studies that have found a relationship between pre-surgical 
anxiety and elevated anxiety and pain during surgery (Carr, Thomas, & Wilson-Barnet, 2005; Coll 
& Ameen, 2006; de G root et al, 1997; Drahota et al, 2008; Thomas, Heath, Rose, & Flory, 1995). 
With regards to the impact of gender on surgical recovery, the existing literature has come to 
mixed conclusions. Chung, Ritchie & Su (1997) reported that men were more likely to report 
higher levels of post-operative pain than women following a range of elective surgical 
procedures. In contrast, gender has been found to be unrelated to treatment outcome in other 
research (Darwood et al., 2009; Van der Sleen et al, 2013; Wright et al, 2006). This suggests that 
female participants were likely to experience smaller positive changes in quality of life and 
symptom severity at 3 months post-surgery, adding to the debate surrounding the role of 
gender in recovery.
Chapter 8 - A Thematic Analysis of Patient's Experiences of Varicose Veins and Minimally 
Invasive Surgery under Local Anaesthetic
The final section of this thesis took a qualitative approach to exploring patients' experiences of 
living with varicose veins, of receiving treatment and of recovering from surgery. Pre-surgical 
symptoms of varicose veins were the source of physical and emotional discomfort and patients 
described the negative impact their symptoms had on their quality of life and wellbeing. During 
surgery participants appreciated the patient focused approach of the clinic but felt unprepared 
for the discomfort of surgery and recovery. This anxiety and surprise was mediate by 
relationships with the medical team. Following surgery, participants reported improvements in 
both physical and psychological wellbeing. Relationships with others were found to affect all 
aspects of the patients' operative experience.
The symptoms and discomfort reported in relation to pre-operative varicose vein symptoms 
have been reported in other qualitative and quantitative research in this patient group (Darvall, 
Bate, Adam & Bradbury, 2012) and the symptoms reported by our participants in this research 
fit well with those described in The Aberdeen Questionnaire (Garratt et al, 1993; Smith & 
Garrett, 1999). Feelings of unpreparedness of conscious surgery are not uncommon and other 
studies have also found that patients felt unprepared for surgery (Otte, 2008). Patients in this
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research appreciated and benefitted from relationships with nursing staff, which is a factor of 
care in conscious surgery that other studies have reported to be lacking (Mitchell, 2003; Pearson 
et al, 2004). Indeed the benefits of patient focused care were a key part in helping patients to 
relax and reduce their anxiety during what was described as an unpleasant procedure, tying in 
well with previous research promoting the role of the nurse in the operating theatre (McCaffrey, 
Pugh & O'Conner, 2004; Mitchell, 2010).
3. Key Themes Across the Thesis
The empirical studies in this thesis therefore illustrate that varicose veins can have a major 
impact upon the lives of patients, that conscious surgery can generate anxiety and pain and that 
distraction may improve the patient's experience. Further, the results from the randomised 
controlled trials and the qualitative study indicate that relationships with others form a central 
part of this process. As patients are awake during conscious surgery, the relationship between 
patients and health care professionals is placed under the spotlight more so than ever. The 
literature review outlined in chapter 1 detailed the ways in which patient's relationships with 
health care professionals influence their experience of surgery. The commonly cited concerns 
that conscious surgery patients express reflect the changing dynamic of the patient -health care 
provider relationship. Early anxieties in the surgical process include limited time for patients and 
health care professionals to communicate prior to surgery (Castoro, Drace & Baccaglini, 2006; 
Pearson, Richardson & Cains, 2004) and feelings of abandonment (Gilmartin & Wright, 2008). 
Mitchell (2010) described the importance of this stage of the surgical process in informing and 
empowering conscious surgery patients. A second commonly cited stressor was what patients 
might see, hear or feel in the operating theatre (Hankela & Kiikkala, 1996). The intra-operative 
stage is potentially the surgical phase over which the most anxiety and apprehension is 
expressed. As a result it is also the area in which relationships with health care providers can 
play the most important role. This was demonstrated in the Randomised controlled trials 
reported in chapters 3 and 4 of this thesis. Reflexology was found be effective for pain and 
anxiety management and this has been attributed to the increased perceptions of care and 
attention received by patients and also to the mechanisms put forward by the gate control 
theory. Similarly in chapter 4, interaction with nursing staff was found to have the greatest 
impact on patient anxiety, in line with the gate control and neuro-cognitive models of pain. The 
qualitative research reported in chapter 8 confirmed the importance of the role of nursing staff
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with each participant interviewed reporting great appreciation and feelings of gratitude towards 
the nursing staff for the attention, and distraction they provided, in summary, interaction with 
others at all stages of the process was found to be the key to improving patient experience and 
outcomes. This research supports the role of the nurse in the operating theatre in order to 
manage patient pain and anxiety during conscious surgery.
4. The Role of Relationships in Pain and Anxiety Perception Before, During and After 
Minimally Invasive Varicose Vein Surgery under Local Anaesthetic
In order to better understand the relationships observed in this research, a model has been 
developed to show the associations between distraction, social support and patient experience 
at all stages of the surgical process, this is outlined in figure 1 below.
271
Social support
Social support
Distraction
INTRA-OPERATIVE
STAGE
PRE-OPERATIVE STAGE
Anxiety
Anxiety
Pain
Pain
Quality o f  
life
POST-OPERATIVE STAGE
3 MONTHS POST-SURGERY
Figure 1. The impact o f distraction and social support on patient experience during the peri­
operative period and a t 3 month follow ing minimally invasive varicose vein surgery under local 
anaesthetic, based on the findings o f this thesis.
Figure 1 shows the relationships between distraction, social support, pain, anxiety and 3 month 
outcomes following minimally invasive varicose vein surgery under local anaesthetic.
Looking at the pre-operative period, we can see how social support is related to pre-surgical 
anxiety. In this sample participants who were accompanied to the clinic by a friend or relative 
were significantly less anxious than those who attended alone (chapter 4). This could have been 
due to the increased social support provided by friends and relatives or could have been a result
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of the additional distraction that they provided. Either way, the presence of a significant other in 
the waiting are prior to treatment was found to be related to significantly lower pre-treatment 
anxiety. This is in line with previous research from Khrone and Slangen (2005) and Yilmaz et al
(2011).
Moving on to the intra-operative period, the results of the RCTs in chapters 3 and 4 outlined 
how the provision of distraction during surgery had significant impacts on patient anxiety and 
pain during surgery. In addition to the role of distraction, the impact of social support was also 
evident in the relationships developed with the reflexologist in the RCT in chapter 3 and the 
benefits of interactions with nursing staff explored in chapter 4. Social support in both of these 
trials was identified as an important factor in the anxiety reduction observed. This was also 
highlighted in the qualitative research conducted in chapter 9.
Increased anxiety in the pre-operative period was related to increased anxiety and pain in the 
intra-operative period, as outlined in chapter 7. This is consistent with previous research, linking 
heightened anxiety to increased pain perception (Kagan, 2006; Pritchard, 2009).
The model also demonstrates the impact of distraction and social support on immediate post­
operative pain. Pre-operative anxiety and also intra-operative anxiety were significant 
independent predictors of immediate post-operative pain (chapter 7). In addition, intra­
operative pain was also found to predict post-operative pain.
Finally, the last stage of the model concerns outcomes at 3 months post-surgery and the model 
shows that pre-operative anxiety and the addition of intra-operative distraction to surgery were 
significant predictors of quality of life at 3 months (chapter 5 and chapter 7).
This model demonstrates how social support and distraction influenced patient experience at 
each stage of the surgical process and how experiences in each stage of surgery influenced 
outcomes during subsequent stages. The importance of minimising patient anxiety in the 
surgical process is highlighted as in this sample the impact of increased anxiety extended to 3 
months post-surgery.
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Previous research has explored the impact of relationships with others and social support across 
a number of domains including work stress and illness and the role of social support in 
moderating or buffering against the negative consequences of the stress response.
For example, research has been conducted examining the protective nature of psychosocial 
factors, including the role of perceived support in the work place against the negative health 
outcomes associated with work place stress. Dolbier, Smith and Steinhardt (2007) found that 
perceived levels of supervisor support in the workplace were inversely related to both work 
related stress and global stress (stress experienced from all domains of life, not just work). In 
addition, low levels of supervisor support at work have been linked to lower back pain (Byrns et 
al, 2002), increased blood pressure (Karlin et al, 2003)and depression (Rugulies et al, 2006) 
demonstrating how perceived social support can protect against the physical and psychological 
impact of stress in the workplace.
A strong protective effect of social support has also been observed following diagnosis with 
illness and also against the stresses of living with a chronic illness. Kroenke et al (2013) 
investigated the impact of social support on quality of life in 3,139 women who had recently 
received a diagnosis of breast cancer. Women who were socially isolated were found to 
experience significantly lower scores for physical, social, functional and emotional wellbeing; 
and higher breast cancer symptoms scores than women who were socially integrated; again 
demonstrating the protective function of social support against physical and psychological 
consequences of stress and anxiety.
Regarding the protective nature of social support in the progression of chronic illness, Leserman 
et al (1999) conducted a 5.5 year follow up of 82 HIV positive men (without symptoms or AIDS at 
baseline) to assess the impact of stress, depressive symptoms and social support on illness 
progression. Using a regression model, controlling for age, medication use, education, race and 
baseline CD4+ count; faster disease progression was associated with increased stressful life 
events, depressive symptoms and lower social support. Indeed at 5.5 year follow up the 
probability of developing AIDS was 2-3 times higher for those low in social support.
Finally, a considerable body of research has also explored how social support can be linked to 
post-surgical outcomes. With regards to the benefits of social support in medical context, two
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main types of social support have been identified; emotional support and informational support 
(Thoits, 1985 -  see chapter 1 S.ii.iii). The impact of these were demonstrated by Khrone and 
Slangen (2005) in an RCT. Emotional and informational support were associated with lower pre­
operative anxiety, while emotional support was also found to be associated with decreased 
length of hospital stay and informational support was related to lower analgesic requirement 
during surgery.
The research outlined in this thesis demonstrates how relationships and social support can act 
as a buffer and protective factor to the physical and psychological impact of stress in a range of 
conditions and contexts. The results of this thesis illustrate that in a similar way, relationships 
and social support can also buffer against the acute impact of conscious surgery.
5. Relationship with Theory
As outlined in the previous section of this chapter, in figure 1, the impact of social support and 
distraction influenced all stages of minimally invasive varicose vein surgery under local 
anaesthetic. This thesis has demonstrated how simple, low cost intra-operative distraction 
interventions can significantly improve patient experience, leading to significant reductions in 
intra-operative pain and anxiety and also significant improvements in quality of life ratings at 3 
months post-surgery. The theories of pain outlined previously in this thesis would suggest that 
the improvements observed in patient experience were a function of decreasing anxiety and 
pain perception, either through diverting attention away from unpleasant stimuli, increasing 
relaxation or bolstering a sense of control or empowerment.
The benefits of distraction and social support observed in this thesis can be understood in the 
context of the gate control theory. Changing the way we think or feel, through distraction and 
relaxation serves to "close the gate" and decrease pain perception as a result of descending 
messages from the brain. As we have seen from the discussion of the impact of anxiety on intra 
and post-operative pain and post-surgical outcomes, we would expect interaction and the 
subsequent reductions in anxiety to result in the outcomes that have been reported in this 
research. The use of touch was found to be particularly beneficial for the reduction in intra­
operative pain. The gate control theory states that pain perception is partly determined by the 
balance of activity in large and small nerve fibres, which carry non-nociceptive and nocipective
275
information respectively, through the spinothalamic tract to the brain. Increasing activity in 
large nerve fibres, by increasing non painful tactile stimulation "closes the gate" by activating 
the inhibitory interneurons which block projection of painful sensations to the brain. Thus 
providing participants with additional tactile stimuli during surgery would serve to increase the 
activation of large nerve fibres and inhibit the perception of pain. In terms of how the gate 
control theory would explain the benefits of interaction and social support outlined in figure 1, 
the gate control theory also acknowledges the impact of emotional and cognitive factors in pain 
perception. By diverting attention away from upcoming, or current painful or anxiety provoking 
situations, through the use of relationships and rapport with nurses, pain perception will be 
diminished. Also, the comfort gained from interaction with nurses, as described in the 
qualitative research in chapter 9 would contribute to the analgesic effect of interaction.
The 3 process model of pain would explain the reductions observed in response to distraction 
and social support in touch in 3 ways. The 3 process model states pain perception is influenced 
by physiological factors; subjective-affective-cognitive processes and behavioural factors. Both 
distraction and social support would serve to reduce participant's physiological responses to 
surgical experiences through a reduction in anxiety and the subsequent minimisation of the 
stress response. This would have benefits for both immediate and longer term outcomes as we 
have seen in this research and previous research that heightened anxiety is linked to poorer 
patient experience and wound healing. In terms of subjective -  affective-cognitive processes, 
again the increase in relaxation experienced in relation to both distraction and relaxation will 
decrease anxiety and help to divert attention away from the painful and anxiety provoking 
aspects of surgery. Behavioural process will also impact upon pain perception in relation to the 
addition of tactile stimuli to surgery. For participants in the relaxation trial, modelling the 
behaviour of the reflexologist, who was a calming influence in treatment, may contribute to the 
reduction in anxiety and pain observed in reflexology participants. For participants who used 
stress balls during surgery, having control over an element of their surgery may have served to 
decrease feelings of helplessness and pain catastrophizing. Finally, providing participants with 
interactive distractions, such as interaction meant that the focus of attention was diverted from 
internal sensations to external stimuli.
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The research outlined in this thesis also provides some support for the cognitive- affective 
model of pain put forward by Crombez and Eccelstone (1999). The distraction types that 
required the greatest level of patient direction involvement were interaction with nurses and 
the use of stress balls. Both interventions required participants to make an active decision to 
respond to the stimuli, whether this was in the form of engaging in conversation with nurses or 
whether this related to the decision to use and squeeze the stressballs. Similarly, the 
intervention that required the lowest level of engagement, listening to music had the least 
impact on participant's reports of pain during surgery. In addition, the reductions in anxiety 
reported by participants may have served to reduce participant's perceptions of the threat of 
the stimuli and also served to decrease arousal -  both factors that have been hypothesised by 
this model to reduce the perception of pain.
In sum, the research outlined in this thesis has shown how distraction and social support are 
useful tools for the management of acute pain and anxiety during conscious surgery, these 
findings are in line with previous research that suggests that diverting attention away from pain 
can decrease the intensity of the acute pain experienced (Arntz, Dressen & De Jong, 1994; 
Brewer & Karoly, 1989).
If distraction can reduce perceptions of the severity of acute pain, could this strategy also be 
applied to the perception of chronic pain? McCracken (1994) examined this question in a 
naturalistic study involving 80 patients with chronic lower back pain. Participants who devoted 
more attention to their chronic pain reported higher pain intensity, greater emotional distress, 
greater psychological disability and an increased frequency of visits to health care providers in 
relation to their pain. This suggests that for chronic pain suffers may benefit from distraction 
based interventions for pain management. The level of attention to devoted to pain remained a 
significant predictor of distress and disability and health care visitations even when pain 
intensity was controlled for. This implies that the level of attention on pain is associated with 
other negative concomitants of pain, and not just pain intensity.
Later research from McCracken and Ecclestone (2003; 2006) compared the effectiveness of 
employing strategies to cope with pain (including distraction, or diverting attention from pain)
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and accepting pain. Pain acceptance had previously been defined by McCracken as "living with 
pain without reaction, disapproval or attempts to reduce or avoid it" (McCracken, 1998; 1999). 
The results of their large correlational study (n=230) found that greater pain acceptance was 
associated with a range of positive outcomes including reductions in pain, disability, depression 
and pain related anxiety in comparison to participants employing coping strategies for pain 
management. Participants who accepted their pain also reported better occupational status and 
less time spent daily lying down than copers. Thus, accepting pain, rather than intentionally 
diverting attention away from it was associated with higher functioning and iower levels of 
disability.
The authors note that acceptance was not highly correlated with diverting attention from pain 
implying acceptance is more than just not thinking about pain. This is in contrast with what we 
could expect based on the observations of the beneficial impact of distraction for acute pain in 
this thesis. It appears from these findings that whole distraction may be a useful and 
appropriate response to acute pain, such as that experienced during surgery; however it may be 
a poor and maladaptive method of coping with chronic pain. This is in line with research that 
suggests that the mechanisms sustaining chronic and acute pain function differently. In sum, 
this research suggests that in contrast to acute pain, for chronic pain distraction may actually be 
maladaptive. It appears that it would be more beneficial for chronic pain patients to accept, 
rather than resist the pain they experience. To explain this, the authors suggest that repeated, 
failed attempts to "cope" with chronic pain ( for example by actively trying to distract 
themselves from it) may lead to increased exacerbation, disability and thus serve to promote 
health injurious behaviour (McCracken, 1998; McCracken et al, 1999), the opposite of the 
desired effect.
Furthermore Ecclestone (1995) outlines the reasons why distraction may not be suitable for the 
management of chronic pain. Firstly, he notes that in order to capture sufficient attention, using 
strategies and stimuli capable of overriding the perception of pain is likely to be effortful and 
tiring, not therefore suited to pain of a chronic nature. Also, the distraction task wouid need to 
be altered often as our attentional system is design to automate tasks which are repeated, 
meaning that as we become familiar with a task it becomes less capable of sustaining our
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attention and therefore less effective as a distraction from pain, particularly given pain's 
attention grabbing nature.
5. Implications for practice
The rise of conscious surgery for a range of medical procedures has a number of implications for 
health care providers. In hand with the numerous benefits of conscious, day case surgery comes 
a new set of responsibilities towards patients at all stages of the operative experience, and in 
particular in the operating theatre. This research has shown that despite appreciating the 
benefits of conscious surgery, many patients felt unprepared for and surprised by their intra­
operative experiences. This surprise and the related anxiety was tempered by relationships with 
nursing staff during the procedure. This research emphasises the importance of patient centred 
care during surgery and has highlighted the benefits of engaging and empowering patients 
during what can be a stressful and unpleasant time.
The simple, low cost intra-operative interventions utilised in this research were found to be 
effective for the management of patient reported pain and anxiety both during surgery and on 
quality of life and symptom improvement at 3 months post-surgery. The qualitative analysis in 
chapter 9 emphasised the impact of social support and empathy in managing the anxiety 
experienced during the peri-operative period. This research suggests that interventions such as 
these, particularly the use of touch and interaction could be helpful adjuncts to standard 
conscious surgery practice.
6. The relationship between statistical significance and clinical significance
Statistical significance is expressed in terms of a probability, the probability of whether the 
results that are observed in a piece of work are the result of a true effect or whether they are 
likely to have been found by chance. Traditionally, this probability is set at 5%, if something is 
statistically significant, there is a 5% chance that this result could be observed by chance alone. 
Statistical significance tells us about the likelihood of a fluke, or chance finding that would not 
be replicated in future research, however when something is statistically significant, we cannot
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tell from this alone, the size of the difference or how big the effect is. This is when we need to 
turn to an exploration of effect sizes.
In comparison, clinical significance refers to whether the impact of your findings is large enough 
for changes to regular clinical practice to be justified.
Statistical tests alone cannot answer the question of whether something is clinically significant. 
While the effect sizes observed in this research were relatively small, the cost of offering the 
interventions studied are low and the reports of participants in the qualitative research outlined 
in chapter 8 indicate that they were well received. Therefore, the use of simple intra- operative 
interventions such as those studied in this thesis warrant recommendation to patients as part of 
clinical practice.
a. Implications for future research
Several interesting possibilities for future research have been raised in this research. Based on 
the collective findings of this thesis it seems plausible that giving patients a choice over the type 
of distraction they would prefer to receive during their conscious procedure could lead to 
greater effects for pain and anxiety reduction. As each of the intra-operative interventions 
explored in this research were found to result in lower pain and anxiety ratings than TAD, and in 
response to that finding that providing empowerment to patients also served to decrease 
anxiety; comparing the results of the RCT (Chapter 4) and a preference trial offering the same 
interventions would make for an interesting analysis
It would also be interesting to repeat the studies outlined in this thesis using patients 
undergoing a procedure that is thought to elicit higher anxiety or intra-operative pain levels. The 
relatively low levels of pain and anxiety experienced during surgery, and the high level of 
satisfaction with treatment received meant that the scope for reductions and improvements to 
be made was somewhat limited. If the trials could be repeated in a setting in which baseline 
satisfaction with treatment was lower, the opportunity for bigger improvements would be 
available and it would be interesting to assess the impact that intra-operative interventions 
could provide. Similarly, it would be interesting to repeat the research in a setting which 
conducts a range of surgical procedures so that the impact of baseline pain, satisfaction and 
anxiety could be examined.
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8. The applied methodology: strengths and limitations
While this research makes a contribution to the literature surrounding pain and anxiety 
experienced during conscious surgery and the impact of intra-operative experiences on post- 
surgical recovery, there are limitations to aspects of its design.
During the randomised controlled trials outlined in chapters 3 and 4, while every effort was 
made to keep interaction to a minimum during the treatment as usual condition, it is possible 
that some participants in this condition may have received more interaction than others. 
Standardising this in a naturalistic experiment would be extremely difficult. Furthermore, in a 
similar fashion it was not possible to blind the researcher, or the surgeon to the condition to 
which each participant had been allocated. The researcher was required to set up the necessary 
distraction for each participant and as a result was aware of their condition allocation. This was 
necessary to ensure the smooth running of the clinic and to avoid placing any unnecessary 
burden on the nursing staff who already had defined roles to fulfil. Steps were taken to 
counteract these limitations. The researcher developed a good working relationship with the 
nursing staff who understood the purpose and the nature of the research. Appreciating the 
purpose of the research may have served to increase their compliance with the requests of the 
researcher.
Similarly, it was decided to collect ratings of intra-operative pain and anxiety after, rather than 
during treatment. This again was also to avoid placing unnecessary strain on nursing staff and to 
counteract the problems associated with standardising the timing of the collection of this data. 
Additionally, as outlined in the discussion of chapter 4, it was felt that asking participants to 
attend to their pain and anxiety during treatment counteracts the purpose of the interventions 
ie to distract them from these sensations.
Despite these limitations, the benefits gained from conducting the research in a naturalistic 
environment are thought to outweigh the costs of this type of research.
i) The research sample
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Participants in this research were recruited at a private clinic specialising in the treatment of 
venous conditions using minimally invasive techniques. The clinic offers a very personalised 
treatment to clients, in a manner that may not be afforded by treatment provided within the 
NHS. Indeed a number of participants interviewed for the qualitative section of this thesis 
(chapter 8) reported how the treatment they received at this particular clinic was very different 
to similar treatment they had previously received within the NHS. The differences that patients 
highlighted included the attentiveness of the staff and the quality and ease of communication 
with the medical team.
Given these observations it is possible that the generalisability of the findings of this research 
could be called into question. However, the symptoms described by participants prior to 
treatment, the levels of pain and anxiety experienced during treatment the patterns of recovery 
are similar to those reported by patients who have received the same procedures in different 
settings (Shepherd et al, 2010). In addition the large sample size and randomization processes 
involved in this research contribute to the validity of the findings.
ii) Data collection methods 
II. I) Design
The randomized controlled design employed in 2 chapters of this thesis provides strength to the 
findings outlined. Both trials were well powered (chapter 3, n=100; chapter 4, n=398) and the 
randomization protocols were well adhered to. In addition, a response rate of 64% was obtained 
in the 3 month follow up of participants in the longitudinal study outlined in chapter 5. These 
factors contribute to the strengths of the research outlined in this thesis.
In order to achieve and maintain the response rate achieved in the 3 month follow up of 
participants in the RCT, the burden of participation on participants needed to be minimized. It 
would perhaps have been preferable for participants to have completed a pain and recovery 
diary following surgery in order to provide ratings of post-operative pain that may have been 
more reliable. However, it was decided to ask patients to report their pain and other aspects of 
their recovery such as how quickly they returned to work retrospectively, at 3 months post­
surgery in order to limit the burden placed upon them. Participants were offered a choice of
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ways in which to provide this information, either at the clinic when they attended for their final 
follow up appointment, or online via a secure website. This choice was offered to participants in 
an attempt to increase the response rate of the sample.
ii.ii) The measurement o f pain 
An aspect of the RCTS to be considered was the method and timing of the collection of data 
relating to intra-operative pain. In order to accommodate for the subjectivity of experience and 
different dimensions of pain, the short form McGill pain questionnaire (Katz & Melzack, 2011; 
Melzack, 1975) was used in addition to a numeric rating scale. The SF- MPQ provides a measure 
of the sensory, affective and evaluative. Participants are asked to rate their pain in a numeric 
and verbal fashion which will help to provide a full picture of the participant's pain experience.
While it may have been advantageous for patients to provide a rating of their current pain intra- 
operatively, this was deemed inappropriate for a number of reasons. Asking participants to 
focus on their pain or anxiety during surgery, in order to provide a numeric rating of the 
sensations they were experiencing would have been counter-productive, as the interventions 
aimed to distract patients from these same variables. Additionally, it would have been difficult 
to standardise the timing of the collection of anxiety and pain measurements as theatre staff 
would be occupied by their normal roles. If ratings were obtained during the administration of 
the local anaesthetic, it is likely they would be considerably higher then had they been obtained 
once the anaesthetic had taken effect. It would have been impractical for the researcher to have 
remained in theatre for the duration of the procedure and entering and leaving the theatre may 
have caused disruption or an additional distraction for patients. In light of the factors above it 
was decided to ask patients to recall any pain and anxiety they may have experienced during 
surgery in the waiting area, immediately after surgery.
II.Hi) The possibility o f type 1 error
When conducting statistical test of difference between conditions and outcomes it is important 
to consider the possibility of introducing a type 1 error. Type 1 error refers to the false rejection 
of a null hypothesis -  that is reporting that an effect or difference exists when it actually does 
not (Field, 2005). The chances of making a type 1 error increase with the number of statistical 
test performed. This is known as cumulative type 1 error rate. In order to control for cumulative
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type 1 error rates, the p value (the value at which it is determined whether or not a result is 
statistically significant, traditionally .05) should be decreased. Simple adjustments to the p 
value, such as the bonferroni correction or the Sidak multiple comparions adjustment (Abdi, 
2007) can be used to counteract the problems of inflated chances of type 1 error when multiple 
comparisons are made. This research utilised the sidak multiple comparisons adjustment to 
counteract the possibility of making a type 1 error.
ii.iv) Blinding
Due to the nature of the interventions utilised in the RCTs in this research, it was not possible to 
blind participants or the research to the condition allocation of participants. In an ideal world, 
the researcher would not have been involved in the set-up of the interventions in the operating 
theatre and a nurse would have opened a sealed envelope once inside the theatre, out of sight 
of the researcher to determine which intervention each participant would be allocated to. 
However, this was not possible as the nurses would not have had time to be involved in the 
setup of the interventions in addition to completing their usual duties in theatre. It is not 
unusual for studies such as these, looking at intra-operative interventions to lack a degree of 
blinding (Ernst, 2009).
ii.v) Self report data
This research may be criticised for relying on self-report data. While the inclusion of objective, 
physiological markers of anxiety such as cortisol levels, heart rate or blood pressure may have 
added to the strength of the findings observed, it was not possible to collect this data for a 
number of reasons. The clinic in which the research was conducted runs on a tight schedule and 
the collection of these measures would have placed an additional burden on nursing staff which 
could results in delays in the running of the clinic or worse, further limitations on the time 
available for nurses to spend with patients either pre or post operatively. Secondly, the 
collection of samples of blood or saliva for analysis was deemed to be too invasive and would 
place an unnecessary strain on participants during what could already be an unpleasant and 
stressful experience.
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Numerous previous studies have successfully used self-report data to assess pre, intra and post­
operative anxiety and pain in surgical patients (Drahota, 2008; Faymonville, 1997; Ogden & 
Fleinrich, 2009).
ii.vi) Telephone Interviewing
The semi structured interviews used in the qualitative analysis outlined in chapter 8 were 
conducted over the telephone. A number of concerns have been expressed in the literature 
regarding telephone interviews including the absence of visual cues and lack of control over the 
interviewee's environment (Opendakker, 2006). Perhaps in response, a number of researchers 
have reported initial hesitations in utilising the telephone in their research (Holt, 2010; 
Stephens, 2007). However research by Sturges and Hanrahan (2004) found no differences in 
depth or amount of information were gained using face to face and telephonic methods. Cachia 
and Millward (2011) found participants appreciated the convenience and ease of telephone 
interviews which increased participants' willingness to participate. Indeed, the absence of visual 
cues means that participants must verbalise such cues over the telephone which can result in 
the generation of enriched textual data. In light of the research above, it was decided that the 
most appropriate mode of interview for this research was to be telephonic rather than face to 
face. Initially, face to face interviews were to be conducted at the clinic when participants 
attend for their final follow up appointment, 3 months post-surgery. Consideration of the 
literature relating to qualitative research methods and patterns of recovery from conscious 
surgery, led to a change in the original protocol, moving the interview data closer to surgery 
than before. Additionally, on a more practical level, it would be more feasible for patients to be 
interviewed over the telephone than at the clinic, given time and space restrictions. Conscious 
surgery, by nature, results in less disruption to the lives of patients than traditional in patient 
treatments. With this in mind it was decided that the convenience afforded to participants by 
telephonic interviews would be valued by this sample. This mode may also allow participants to 
air their views on the clinic and procedure freely, as they will be in a familiar environment, 
independent of the clinic.
9. Conclusions
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This thesis aimed to explore the role of intra-operative distraction based interventions on 
patient experienced of conscious surgery and recovery at 3 months. The collective results of this 
thesis indicate that it is the relationships that patients have with others that determine how 
they experience the symptoms of varicose veins and subsequently how they experience surgical 
treatment under local anaesthetic. This research has emphasised the role of the nurse in 
improving patient experience and offers simple low cost suggestions for ways in which patient 
anxiety and pain can be managed during conscious surgery. The use of touch and interaction, as 
indicated by the gate control theory, the neuro-cognitive model of pain perception and also the 
3 process model of pain were the most effective interventions for managing intra-operative pain 
and anxiety respectively.
In summary, although pain and anxiety could primarily be considered as medical problems, 
interaction with others at all stages of the process was found to be the key to improving patient 
experience and outcomes. This research supports the role of the nurse in the operating theatre 
in order to manage patient pain and anxiety during conscious surgery.
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Information Sheet for Participants
Study Title: The Effects of Hand Reflexology during Office Based Vein Surgery
We would like to invite you to take part in our research study. Before you decide we would like 
you to understand why the research is being done and what it would involve for you.
Please ask us if there is anything that is not clear 
What Is the purpose of the study?
This study aims to investigate the effects of receiving a session hand reflexology during your 
treatment on your experience and recovery, compared to usual standard care.
Why have I been Invited?
We are inviting all patients who will be receiving endovenus laser ablation or phlebectomies at 
The Whiteley Clinic, London to take part in this research.
Do I have to take part?
It is up to you to decide to join the study. If you agree to take part, we will ask you to sign a 
consent form. You are free to withdraw at any time, without giving a reason. This would not affect 
the standard of care you receive.
If, after reading this information sheet you would like to take part in this research, we would ask 
that you arrive at the clinic 15 minutes early to ensure that there is sufficient time for you to 
address any queries, give consent and complete the initial questionnaire.
What will happen to me If I take part?
To find out if hand reflexology can improve people’s experiences of treatment, we need to 
compare hand reflexology with standard usual care. To do this we need to put people into two 
groups, one group will receive usual standard care, the other will receive a session of hand 
reflexology during their treatment. This will allow us to see if one is better than the other. To try to 
make sure groups are the same to start with, people are put into groups by chance (randomly); 
you have a 50/50 chance of being allocated to each group. Your physical treatment will not be 
affected. The hand reflexology will be provided by an experienced female masseuse who has 
attained the ABC Level 3 Diploma in reflexology, advanced hand reflexology and spinal 
reflexology.
What will I have to do?
We will ask you to complete three brief questionnaires, one before your treatment, one 
immediately after (in the recovery room) and a third when you attend for your follow up 
appointment. Treatment will then continue as normal, if you are in the hand reflexology condition, 
you will receive a session of hand reflexology from a trained masseuse during your treatment. If 
you are not in the treatment group, you will receive the same treatment without hand reflexology.
What are the possible disadvantages and risks of taking part?
Hand reflexology will be used in addition to standard care at The Whiteley Clinic, meaning that 
the physical treatment you receive will not be affected by taking part in this research. If you are in
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the reflexology condition and you dislike it, you can stop the reflexologist at any time and switch 
to standard care.
What are the possible benefits of taking part?
We cannot promise that participating in this research will improve your treatment experience but 
the information we gain will help us improve the treatment of others receiving the same treatment 
in the future.
What if there is a problem?
Any complaint about the way you have been dealt with during the study or any possible harm you 
might suffer will be addressed. If you have a concern about any aspect of this study, the 
researchers will do their best to answer your questions. If you remain unhappy and wish to 
complain formally, contact Mr Mark Whiteley (mark@thewhiteleyclinic.co.uk) who is supervising 
this research or Mrs Debra Kehoe (debra@thewhiteleyclinic.co.uk) who is the practice manager.
Will my taking part in the study be confidential?
Yes. We will follow ethical and legal practice and all information you provide will be handled in 
confidence and will remain anonymous. Any information about you which leaves the clinic will 
have your name and address removed so that you cannot be recognised. Your completed 
questionnaires will be kept in a locked cabinet in a locked office at The Whiteley Clinic to which 
only the lead researcher has a key. Any responses given will not be identifiable to the participant
What will happen if I don't want to carry on with the study?
You are free to withdraw from the study at any time and your standard treatment will not be 
affected in any way. If you withdraw we will need to use the data collected up to your withdrawal, 
this will remain anonymous and confidential.
What will happen to the results of the research study?
We hope to use the results of this research to improve patient experiences at The Whiteley Clinic. 
We also aim to publish the results in scientific journals. You will not be identified in any report or 
publication. To protect your interests, this research has been reviewed by the NHS London - REC 
and has been given favourable opinion. The results of this research will be available on The 
Whiteley Clinic’s website www.thewhiteleyclinic.co.uk. If you have any queries please contact:
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CONSENT FORM
Title of Project: The Effects of Hand Reflexology on Experiences of Office
Based Vein Surgery
Please tick each box
1. I confirm that I have read and understand the information sheet provided for 
the above study. I have had the opportunity to consider the information, ask 
questions and have had these answered satisfactorily.
2 . 1 understand that my participation is voluntary and that I am free to withdraw at 
any time without giving any reason, without my medical care or legal rights being 
affected.
3. I understand that relevant sections of my medical notes and data collected 
during the study, may be looked at by individuals from The Whiteley Clinic, from 
regulatory authorities or from the NHS Trust, where it is relevant to my taking part 
in this research. I give permission for these individuals to have access to my 
records.
□
□
□
4 . 1 agree to take part in the above study.
Name of Patient Signature Date
Preferred contact details of Patient
Name of Patient Signature Date
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Survey 1
InvestiRatIng People's Experiences of Office Based Surgery
We are interested in your experiences in the clinic today. We would be grateful if you could 
answer the following questions as honestly as possible. There are no right or wrong answers.
You will be asked some general questions about yourself and the treatment you will receive 
today. All of your answers will be kept in the strictest confidence and you do not have to answer 
any questions you do not wish to.
Thank you for your time and participation. 
Section 1 Please circle one response fo r each question
Please enter your name or patient number
What type of treatment w ill you be having today
Endo Venous Laser Ablation Phlebectomy
Endo Venous Laser Ablation + TRLOP Other
Have you received similar treatments in the past?
Yes No
If you have had similar treatment in the past, please complete the correct option below
1 have received treatment through the NHS,
! have had procedures in the past
1 have been treated at the Whiteley Clinic 
before, times
Do you know anyone who has received similar treatment?
Yes-Family member Yes-Colleague
Yes-Friend No
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Section 2
In general, how would you describe your health over the PAST TWO WEEKS?
Poor Fair Good Very good
Excellent
Please rate how true the following statement is for you:
False
Mostly
false
Don't know Mostly true Definitely true
My health is excellent 1 2 3 4 5
Section 3
Have you experienced any of the following symptoms from your varicose veins over the PAST
TWO WEEKS?
Not at all A little Moderately Seriously Severely
Itchiness 1 2 3 4 5
Discoloration 1 2 3 4 5
Rash/eczema 1 2 3 4 5
Swelling 1 2 3 4 5
Skin ulcers 1 2 3 4 5
How often have the following occurred as a result of your varicose veins, over the PAST TWO
WEEKS?
Never Occasionally Sometimes Ofte
n
All the 
time
Taking painkillers 1 2 3 4 5
Wearing support stockings 1 2 3 4 5
Influencing your choice of clothing 1 2 3 4 5
Interfering with leisure activities 1 2 3 4 5
Interfering with your daily 
activities
1 2 3 4 5
Section 4
UNfVERSITYOF
SUREY
How would you rate any anxiety you may currently be feeling?
0 1 2 3 4 5 6 7 8 9 10
Not anxious Extremely anxious
Section 5
Are you male or female?
Male Female
Which o f the fo llow ing best describes you?
White Black
Asian Other
W hat is your current occupational status?
Em ployed-fu ll time
Student
Employed -  part time Homemaker
Unemployed Retired
Ot 1er
Which best describes your living situation
Living with family Living w ith friends
Living alone Other
Were you accompanied to  the clinic today?
Yes No
If you are having a vein treatm ent today, is it  covered by your health insurance?
Yes -  funded by insurance No -1  am funding my own treatm ent
312
UNIVERSITY OF
Which age bracket describes you?
18-29 50-59
30-39 60-69
40-49 70+
Thank you fo r completing this questionnaire. We would be grateful if you could complete the 
second questionnaire in the recovery area after your treatment. Please ask the researcher if you
have any questions
©  THANK YOU FOR YOUR TIME AND PARTICIPATION ©
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Please enter your name or patient number
How would you rate any anxiety you experienced DURING treatment?
0 1 2 3 4 5 6 7 8 9 10
No anxiety Extremely anxious
Section 1 Please mark the line below to rate any anxiety you experienced DURING treatment
how would you rate any painful sensations you experienced DURING surgery?
0 1 2 3 4 5 6 7 8 9 10
No pain Extreme pain
Section 2
How would you describe any painful sensations you experienced DURING treatment?
No pain Mild Discomforting Distressing Horrible Excruciating
Which word below best describes any pain you experienced DURING treatment?
Brief Intermittent Continuous
How would you rate any painful sensations you are experiencing RIGHT NOW?
0 1 2 3 4 5 6 7 8 9 10
No pain Worst possible pain
Section 3 Please rate your overall satisfaction with treatment:
Very dissatisfied Dissatisfied Neutral Satisfied Very satisfied
1 2 3 4 5
Very
dissatisfied
Dissatisfied Neutral Satisfied Very
satisfied
Communication with staff 1 2 3 4 5
Level of care 1 2 3 4 5
Explanation of the 
procedure
1 2 3 4 5
Pain management 1 2 3 4 5
Discomfort during the 
procedure
1 2 3 4 5
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Information sheet for Participants
Study Title: Evaluation o f interventions to increase pain relief and recovery in participants 
receiving office based surgery
We are inviting all current patients at The Whiteley Clinic to take part in our research. Before you 
decide we would like you to understand why the research is being done and what it would involve 
for you. Please ask us if  there is anything that is not clear.
What is the purpose of the study?
This study aims to investigate the effect o f  different interventions carried out during your surgery 
on your treatment experience.
Why have I been invited?
We are inviting all patients at The Whiteley Clinic to take part in this research.
Do I have to take part?
It is up to you to decide to join the study. Read this information sheet carefully. If you agree to 
take part, we will ask you to sign a consent form. You are free to withdraw at any time, without 
giving a reason. This would not affect the standard o f care you receive.
What will happen to me if I take part?
To find out how we can improve treatment, we need to compare different interventions. To do 
this we put people into groups and give each a different intervention. We can then see if  one is 
better. To try to make sure groups are the same to start with, people are put into groups by chance 
(randomly). Your physical treatment will not be affected. The interventions we would like to 
compare are:
Listening to music Talking with nurses
Receiving usual standard care Watching a DVD
Using stress balls
We have a selection o f DVDs and music available for you to use during your treatment but i f  you 
prefer, you could bring your favourite DVD or CD with you to use if  you are in the Music or 
DVD conditions.
We will ask you to complete three brief questionnaires at the clinic, one before your first 
treatment, one immediately after (in the recovery room) and a third when you attend for your 
follow up appointment
You will also have the option o f taking part in an interview about your experiences. If you would 
like to share your experiences, we will contact you by telephone around 2 weeks after your first 
treatment. The interview will last approximately 20 -30 minutes and will ask about your treatment 
and recovery. All o f your information will be kept in the strictest confidence. The interview will 
be recorded but will be deleted as soon as the information has been analysed. All identifiable data 
will be removed but direct quotations may be used in subsequent publications. If you would like
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to be interviewed, please tick the relevant box on the consent form and p rov ide^ |S \ 
your preferred contact details.
What are the possible disadvantages and risks of taking part?
If you dislike the intervention to which you are assigned, you can stop the intervention at any 
time and receive standard care.
What are the possible benefits of taking part?
We cannot promise that the interventions will improve your experience but the information we 
gain will help us improve the treatment o f  others receiving the same treatment.
What will happen if I don’t want to carry on with the study?
You are free to withdraw from the study at any time and your standard care of treatment will not 
be affected in any way. If you withdraw we will need to use the data collected up to your 
withdrawal, this will remain anonymous and confidential.
What if there is a problem?
If you have a concern about any aspect o f this study, the researchers will do their best to answer 
your questions. If you remain unhappy and wish to complain formally, contact Professor Ogden 
at J.Ogden@surrey.ac.uk who is supervising this research.
Will my taking part in this study be kept confidential?
Yes. We will follow ethical and legal practice and all information about you will be handled in 
confidence and will remain anonymous. All information which is collected about you during the 
course o f the research will be kept strictly confidential, and any information about you which 
leaves the clinic will have your name and address removed so that you cannot be recognised.
Your completed questionnaires and interview recordings will be kept in a locked cabinet in a 
locked office at the University o f Surrey to which only the lead researcher has a key. Any 
responses given will not be identifiable to the speaker.
What will happen to the results of the research study?
We hope to use the results o f this research to improve services at The Whiteley Clinic. We also 
aim to publish the results in scientific journals. You will not be identified in any report or 
publication. To protect your interests this research has been reviewed by the South East Coast - 
Kent REC and has been given favourable opinion. It has also been approved by the University o f  
Surrey Ethics Committee.
Contact details
If you would like to receive a summary o f findings o f this research, enter your contact details in 
the space provided on the consent form. This information will also be available on the Whiteley 
Clinic’s website www.thewhiteleyclinie.co.uk. If you have any queries or require any further 
information please contact:
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Patient Identification Number fo r this trial:
CONSENT FORM
Title of Project: Evaluating interventions to increase pain relief and recovery in 
participants receiving office based surgery
Name of Researcher: Briony Hudson
Please initial each box
1 .1 confirm that I have read and understand the information sheet provided for the above 
study. I have had the opportunity to consider the information, ask questions and have 
had these answered satisfactorily.
2. I understand that my participation is voluntary and that I am free to withdraw at any 
time without giving any reason, without my medical care or legal rights being affected.
3. I understand that relevant sections of my medical notes and data collected during the 
study, may be looked at by individuals from The University of Surrey from regulatory 
authorities or from the NHS Trust, where it is relevant to my taking part in this research. I 
give permission for these individuals to have access to my records.
4 . 1 would like to be interviewed about my experiences of treatment.
5 .1 agree to take part in the above study.
Name of Patient Date
Signature
Preferred contact details of Patient
Name of Person Date
Signature
taking consent
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Survey 1
Investigating People’s Experiences of Office Based Surqerv
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We are interested in your experiences in the clinic today. We would be grateful if you could 
answer the following questions as honestly as possible. There are no right or wrong answers.
You will be asked some general questions about yourself and the treatment you will reeeive today. All of 
your answers will be kept in the strictest confidence and you do not have to answer any questions you do 
not wish to.
Thank you for your time and participation.
Section 1
Please enter your name or patient number
If you would like to be interviewed about your experiences please enter your preferred
contact information
Email:
Telephone number:
Please circle one response for each question
What type of treatment will you be having today
Endo Venous Laser Ablation Phlebectomy
EVLS + TRLOP Unsure
Other -  please write in
Have you received similar treatments in the past?
Yes No
If you have had similar treatment in the past, please complete the correct option below
1 have received treatment through the NHS,
1 have had orocedures in the 
past
1 have been treated at the Whiteley Clinic 
before. times
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Do you know anyone who has received similar treatment?
Yes -  Family member Yes -  Colleague
Yes -  Friend No
Section 2 Please circle one response for each question
In general, how would you describe your health over the PAST TWO WEEKS?
Poor Fair Good Very good
Excellent
The following items are about activities you might do during a typical day. Has your health 
limited you in these activities over the PAST TWO WEEKS? If so, how much?
No, not limited at all Yes, limited a little Yes, limited a lot
Vigorous activities (sport) 1 2 3
Moderate activities (hoovering) 1 2 3
Lifting or carrying groceries 1 2 3
Climbing several flights of stairs 1 2 3
Climbing one flight of stairs 1 2 3
Bending, kneeling or stooping 1 2 3
Walking more than one mile 1 2 3
Walking a short distance 1 2 3
Bathing or dressing yourself 1 2 3
Please rate how true the following statement is for you:
False Mostly false Don't know Mostly true Definitely true
My health is excellent 1 2 3 4 5
Section 3 Please circle one response for each question
Have you experienced any of the following symptoms from your varicose veins over the
PAST TWO WEEKS?
Not at all A little Moderately Seriously Severely
Itchiness 1 2 3 4 5
Discoloration 1 2 3 4 5
Rash/eczema 1 2 3 4 5
Swelling 1 2 3 4 5
Skin ulcers 2 3 4 5
How often have the following occurred as a result of your varicose veins, over the PAST
TWO WEEKS?
Never Occasionally Sometimes Often All the time
Taking painkillers 1 2 3 4 5
if UNIVERSITY OF
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Wearing support stockings 1 2 3 4 5
Influencing your choice of clothing 1 2 3 4 5
Interfering with your leisure activities 1 2 3 4 5
Interfering with your daily activities 1 2 3 4 5
Section 4
In general, how would you rate your life satisfaction over the PAST TWO WEEKS
Poor Fair Good Very good Excellent
How satisfied are you with your appearance?
0 1 2 3 4 5 6 7 8 9 10
Not satisfied Extremely satisfied
Section 5
Read each statement and choose a response to indicate how you feel RIGHT NOW. There 
are no right or wrong answers, choose the answer which best describes your present 
feelings.
Not at all A little Somewhat Very Much So
1 feel calm 1 2 3 4
1 feel jittery 1 2 3 4
1 feel tense 1 2 3 4
1 feel strained 1 2 3 4
1 feel at ease 1 2 3 4
1 feel upset 1 2 3 4
1 am worrying over possible misfortunes 1 2 3 4
1 feel satisfied 1 2 3 4
1 feel frightened 1 2 3 4
1 feel uncomfortable 1 2 3 4
1 feel nervous 1 2 3 4
1 feel secure 1 2 3 4
1 feel indecisive 1 2 3 4
1 feel relaxed 1 2 3 4
1 feel content 1 2 3 4
1 feel worried 2 3 4
1 feel confused 1 2 3 4
1 feel steady 1 2 3 4
1 feel pleasant 1 2 3 4
1 feel confused 1 2 3 4
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How would you rate any anxiety you may currently be feeling?
0 1 2 3 4 5 6 7 8 9 10
Not anxious Extremely anxious
Section 6 -  Nearly finished! Please circle one response for each question
Are you male or female?
Male Female
Which of the following best describes you?
White Black
Asian Other
What is your current occupational status?
Employed -  full time
Student
Employed -  part time Homemaker
Volunteer Retired
Other
Which best describes your living situation
Living with family Living with friends
Living alone Other
Were you accompanied to the clinic today?
Yes No
If you are having a vein treatment today, is it covered by your health 
insurance?
Yes -  funded by insurance No -  I am funding my own treatment
Which age bracket describes you?
18-29 50-59
30-39 60-69
40-49 70+
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Survey 2
Investigating People’s Experiences of Office Based Surqerv
Now that your treatment is complete we would like to ask you about your experiences and how 
__________________________ satisfied you are with your treatment:______
Please enter your name or patient number
Section 1 Please mark the line below to rate any anxiety you experienced DURING treatment
How would you rate any anxiety you experienced DURING treatment?
0 1 2 3 4 5 6 7 8 9 10
No anxiety Extremely anxious
Read each statement and select the appropriate response to indicate HOW YOU FELT DURING 
TREATMENT. There are no right or wrong answers just choose the answer that best describes your 
feelings during treatment.
Not at all A little Somewhat Very Much So
1 felt calm 1 2 3 4
1 felt jittery 1 2 3 4
1 felt tense 1 2 3 4
1 felt strained 1 2 3 4
1 felt at ease 1 2 3 4
1 felt upset 1 2 3 4
1 was worrying over possible misfortunes 1 2 3 4
1 felt satisfied 1 2 3 4
1 felt frightened 1 2 3 4
1 felt uncomfortable 1 2 3 4
1 felt nervous 1 2 3 4
1 felt secure 1 2 3 4
1 felt indecisive 1 2 3 4
1 was relaxed 1 2 3 4
1 felt content 1 2 3 4
1 was worried 1 2 3 4
1 felt confused 1 2 3 4
1 felt steady 1 2 3 4
1 felt pleasant 1 2 3 4
1 felt self-confident 1 2 3 4
Section 2
How would you describe any painfui sensations you experienced DURING treatment?
0 1 2 3 4 5 6 7 8 9 10
No pain Extreme pain
Please rate the following pain characteristics you may have experienced 
DURING treatment
UNIVERSITY OF
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Pain Quality Not at all Mild Moderate Severe
Throbbing 0 1 2 3
Shooting 0 1 2 3
Stabbing 0 1 2 3
Sharp 0 1 2 3
Cramping 0 1 2 3
Gnawing 0 1 2 3
Hot-burning 0 1 2 3
Aching 0 1 2 3
Heavy 0 1 2 3
Tender 0 1 2 3
Splitting 0 2 3
Tiring-exhausting 0 1 2 3
Sickening 0 1 2 3
Fearful 0 1 2 3
Punishing-cruel 0 1 2 3
Which word below best describes any painful sensations you experienced DURING
treatment?
Brief Intermittent Continuous
How would you describe any painful sensations you experienced DURING treatment?
No pain
Mild Discomforting Distressing Horrible Excruciating
How would you rate any painful sensations you are experiencing RIGHT NOW?
0 1 2 3 4 5 6 7 8 9 10
No pain Worst possible pain
Section 3 Please rate your overall satisfaction with treatment:
Very dissatisfied Dissatisfied Neutral Satisfied Very satisfied
1
2 3 4 5
How satisfied are you with the following aspects of your treatment?
Very
dissatisfied
Dissatisfied Neutral Satisfied Very
satisfied
Communication with staff 1 2 3 4 5
UNIVERSITY OF
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The level of care you 
received
1 2 3 4 5
Explanation of the 
procedure
1 2 3 4 5
Pain management 1 2 3 4 5
Discomfort during the 
procedure
1 2 3 4 5
© THANK YOU FOR YOUR TIME AND PARTICIPATION ©
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W e  would like to hear about your experiences since your treatment. Please answer the 
following questions as honestly as possible. Your answers are confidential and you do not 
have to answer any questions you do not wish to.
Please enter your name or patient number in the box below
In general, how would you describe your health, over the PAST TWO WEEKS?
Poor Fair Good Very good Excellent
The following items are about activities you might do during a typical day. Has your health 
limited you in these activities over the PAST TWO WEEKS? If so, how much?
No, not limited at all Yes, limited a little Yes, limited a lot
Vigorous activities (sport) 1 2 3
Moderate activities (hoovering) 1 2 3
Lifting or carrying groceries 1 2 3
Climbing several flights of stairs 1 2 3
Climbing one flight of stairs 1 2 3
Bending, kneeling or stooping 1 2 3
Walking more than one mile 1 2 3
Walking a short distance 1 2 3
Bathing or dressing yourself 2 3
Please rate how true the following sentence is for you “my health is excellent”
Definitely false False Not sure Mostly true Definitely true
Have you experienced any of the following symptoms from your varicose veins over the
PAST TWO WEEKS?
Not at all A little Moderately Seriously Severely
Itchiness 1 2 3 4 5
Discoloration 1 2 3 4 5
Rash/eczema 1 2 3 4 5
Swelling 1 2 3 4 5
Skin ulcers 1 2 3 4 5
UNIVERSITY OF
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Have your varicose veins resulted in any of the foiiowing during the PAST TWO WEEKS?
Never Occasionally Sometimes Often All the time
Taking painkillers 1 2 3 4 5
Wearing support stockings 1 2 3 4 5
Influencing choice of clothing 1 2 3 4 5
Interfering with leisure activities 1 2 3 4 5
Interfering with daily activities 1 2 3 4 5
How satisfied are you with the appearance of your iegs?
0 1 2 3 4 5 6 7 8 9 10
Very dissatisfied Very satisfied
Please rate the pain you experienced in the first month after treatment.
No pain Mild Moderate Severe
week after surgery 0 1 2 3
2"° Week after surgery 0 1 2 3
3^  ^Week after surgery 0 1 2 3
4*^  ^Week after surgery 0 1 2 3
How would you rate any painful sensations you have experienced over the PAST TWO 
WEEKS?
0 1 2 3 4 5 6 7 8 9 10
No pain Worst possible pain
How would you describe any painfui sensations you have experienced over the PAST TWO
WEEKS?
No pain Mild Discomforting Distressing Horrible Excruciating
Which word beiow best describes any painful sensations you have experienced over the PAST 
TWO WEEKS?
No pain Brief Intermittent Continuous
Think back to the four weeks following your treatment and please mark how soon you returned to your 
previous levels of the following activities:
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1-2
days
Within 
a week
1-2
weeks weeks +
N/A
Household chores: hovering, washing up 1 2 3 4 5 0
Grocery shopping 1 2 3 4 5 0
Leisure activities: gym, sport 1 2 3 4 5 0
Social activities 1 2 3 4 5 0
Driving 1 2 3 4 5 0
Returning to work 1 2 3 4 5 0
Please rate your overall satisfaction with your treatment to date:
Very dissatisfied Dissatisfied Neutrai Satisfied Very satisfied
1 2 3 4 5
How satisfied have you been with the following aspects of your treatment?
Very
dissatisfied
Dissatisfied Neutral Satisfied Very
satisfied
N/A
Communication with staff 1 2 3 4 5 0
The level of care you received 1 2 3 4 5 0
Explanation of the procedure 1 2 3 4 5 0
Pain management 1 2 3 4 5 0
Discomfort during procedure 1 2 3 4 5 0
Thank you for your time and participation, if you have any further comments about your 
treatment or this research, piease enter them in the space beiow:
© THANK YOU FOR YOUR TIME AND PARTICIPATION ©
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Chapter 8: A Thematic Analysi of Patient’s Experiences 
of Varicose Veins and Minimaly Invasive Surgery under
Local Anaesthetic
SEMI STRUCTURED INTERVIEW SCHEDULE
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NOTE: will already have all demographic details required from participants as they have
completed 2 questionnaires already. They will also have already signed consent forms.
• Thank for participation
• Confirm id
• Outline structure of interview
• Ask participant if they have any questions
• Check happy to proceed
• Confirm participant is happy for interview to be recorded.
A) Your veins before surgery
Would you mind telling me a little about your veins before surgery? 
Prompts
a) How long have they been problematic?
b) Did they affect your quality of life/stop you doing things?
c) Why did you decide to seek treatment?
B) Any previous treatment you have had
Have you had any previous treatment fo r your varicose veins?
a) Where
b) When
c) What
d) Experiences of this
C) The Whiteley Clinic
Why did you decide to come to The Whiteley Clinic fo r  treatment?
a) How did you hear about the clinic?
b) How did you feel before your first appointment?
c) How did you feel after your first appointment?
D) Pre-operative experience
Could you tell me a little about your time at The Whiteley Clinic?
a) How did you feel in the weeks before surgery?
b) How did you feel on the day of your surgery?
c) If you have had any similar treatment in the past - how did the feelings you 
experienced before this treatment compare to previous experiences?
d) Did anyone come to the clinic with you?
e) What did you expect surgery to be like?
E) Intra-operative experience
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Could you tell me about how you felt during the surgery itself?
a) What intervention were you assigned to, and what did you think of it?
b) If you have ever had similar treatment, how did that experience compare?
c) Would you recommend the intervention?
d) What do you think about other interventions in this study?
e) Was there anything that surprised you about your surgery?
F) Recovery
How did you feel after your surgery, both immediately and in the days that followed?
a) How long did it take you to get back to your normal activities?
b) Were you surprised by anything related to your treatment during your recovery?
c) How are you doing now?
G) The whole experience
Looking back, how do you feel about your experience at The Whiteley Clinic?
a) Were you surprised by anything during this process?
b) Is there anything that you would have changed or feel should be changed in the 
future?
c) How would you feel if you needed to have treatment under local anaesthetic in the 
future?
Is there anything that is important to you about your experiences that we haven’t talked 
about?
Thanks very much for your time
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Local Anaesthetic
EXAMPLE INTERVIEW TRANSCRIPT
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Example interview transcript
RR: Hello
BH: Hi, can I speak to X X X  please?
RR: hello, speaking
BH: hello XXX, its Briony calling, from The Whiteley clinic 
RR: hello, oh we finally get to talk at last 
BH: yes, Im sorry it’s been so difficult 
RR: no, it’s no problem
BH: Oh good, well today I wanted to give you a call to first of all to thank you for taking part 
in the research at The Whiteley Clinic, I really appreciated it.
RR: oh no problem
BH: and then today I wanted to ask you about the symptoms that you had before treatment, 
what you thought of your treatment at The Whiteley Clinic and how you have been since. 
Does that sound ok?
RR: Absolutely
BH: great, so we’ll start off with a little about how you were before treatment, then I’d like to 
hear what you thought of the surgery and we’ll finish off with how you are now. The whole 
thing should last about 45 minutes, no more than an hour.
RR: O K  that’s fine. Erm, are you on a mobile are you?
BH: yes
RR: it’s not a very good line 
BH: is that better?
RR: that sounds a bit better, yeah
BH: great, and before we start I just want to ask if you are happy for me to record this 
conversation so that I can type it up later. It just means I won’t have to keep stopping you to 
write things down.
RR: oh yeah, that’s fine. As long as I don’t have to listen to it!
BH: ha ha, no, just me. Right, so to start us off, how have you been since I saw you last?
RR: yeah, well, I must admit, I was very surprised; you know I had the surgery a couple of 
weeks ago 
Bh: yeah
RR: well it’s quite painful actually; yeah I was quite surprised actually. You know, when I 
took the bandages off its erm, very painful. But I am getting on ok. Actually, I was surprised.
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of went completely numb and erm it is was quite badly swollen but erm... I had quite a lot of 
work done so erm I’m  assuming it will get better. On the write up it does say that erm things 
get worse before they get better sometimes.
BH: mmmm, well it’s quite a big thing you are putting your body through isn’t it and it does 
take a while for things to settle down.
RR: yeah but other than that I’m  getting on fine really.
BH: oh good, ok. Glad to hear it. So could you just tell me a little bit about how your legs 
were before you had your treatment?
RR: before I had the treatment?
BH: yeah
RR: my legs were terrible...ha ha 
BH: in what ways
RR: they were awful. You know, my, these varicose veins suddenly appeared about 5 years 
ago and they just got really bad and erm, my legs were itchy skin and erm you know, they 
were quite painful.
BH: ok and how did that affect your life, did it stop you from doing anything in particular?
RR: well not really, no but it was getting especially in the winter, last winter I noticed it, that
er, there was a scratch and I was very worried about opening some skin or something, you
know and erm possibly getting an ulcer or something
BH: mmm, so it was very uncomfortable
RR: yep, yep before yes before I had the treatment
BH: Ok, and had you ever had any treatment for your veins before?
RR: no, no. well I went to see my GP and he wasn’t much use really. He told me that there 
was nothing he could do unless they had gotten really bad, you know. That didn’t make sense 
to me, you know? Why would you wait until something gets really bad before you try and 
erm, before you try and sort it out?
BH: mmm, I know what you mean. So why was it that you chose to come to The Whiteley 
Clinic?
RR: well, once the GP said he would be helping and I noticed I had a erm, a scratch and I was 
very worried about opening some skin or something, you know, and possibly getting an ulcer 
so I erm, thought I should really do something about it, you know.
BH: m m m
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RR: erm, well it was, I saw an advert, an article in the paper really about 
this new treatment and erm this glue stuff they use, I can’t think what it was now. And erm, I 
suddenly decided that erm, I was going to have to do something ha ha with my legs so 
anyway originally I made an appointment to see somebody in Charing Cross.
BH: ok
RR: a professor, and then somebody mentioned about The Whiteley Clinic er so I went onto 
the internet and everything that I felt I needed doing was at The Whiteley Clinic rather than 
going to this chap in London who probably said to me, they didn’t have all the equipment 
they needed anyway I don’t think so I decided to go to Whiteley.
BH: that’s good. They are so good aren’t they, they have so much information on the website 
and it’s really good to know what was going to happen, I thought that was a really good 
website.
RR: yeah I was very impressed with the erm website yeah. And that was back in February I 
think it was so I made an appointment to see Mr Price and I was going to New Zealand, I 
went to New Zealand for a month you see. Guess what I was doing in New Zealand?
BH: I don’t know, what were you doing?
RR: ha ha, watching cricket!
BH: oooh I see, you’re a big cricket fan 
RR: I was with the England cricketers 
BH: fantastic
R R  so erm anyway I saw Mr Price when I came back and it’s all been going on since there 
really.
BH: so how did you feel erm before your treatment, were you nervous at all or did you know 
what to expect?
RR: no, no not really Briony because erm my legs, I so wanted to get something done that I 
was looking forward to it actually. You know, like I said, my legs were absolutely...terrible. I 
was getting really itchy skin and they were quite painful. M y  legs were so bad that I wasn’t 
nervous about the surgery, I so wanted to get something done about it that I was actually 
looking forward to it 
BH: yeah
RR: you know, when you have got something which is, you know, you can’t wear shorts that 
sort of thing, well you can but you feel embarrassed about them so erm, I was really looking 
forward to it. I was not nervous at all
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expect from your treatment?
RR: I’m  sure I was told all about what would happen and I had a load of leaflets and things 
but before I went in I didn’t have the time to read them all again before my appointment. To 
be honest I think that if I had read them I would have been even more nervous so it was 
probably best that I didn’t.
BH: ok so, why do you think that was?
RR: I just knew I wanted to sort them out, but I erm, well I didn’t really want to go into 
specifics ha ha
BH: ok, and you brought a D V D  with you didn’t you.
RR: erm ha ha oh yeah, what was it....
BH: it was les mis
RR: yeah it was les miserable weren’t it!
BH; yeah
RR: have you seen les miserable?
BH: I have, I have, that will keep you going wouldn’t it, through a procedure- it’s quite long! 
RR; yeah I erm, have you seen the show?
BH: yeah, its incredible
RR: well I thought the show was better than the film actually
BH: I did, I preferred it I thought it was less, kind of Hollywood, you know.
RR: yeah. I’ve seen the show about 4 or 5 times 
BH: oh wow, you could probably sing it yourself!
RR: ha ha, and I’ve cried every time!
BH: aww, it gets to you doesn’t it 
RR: yeah yeah
BH: so how did you, what did you think? Was it helpful to watch a D V D  while you were 
having your treatment?
RR: erm, yeah, I think so. It was nice to have something else to focus on... there was quite a 
lot going on with all the nurses and surgeons, so it was nice to have something else to look at. 
BH: yeah
RR: yeah, I mean, yeah I thought it I mean obviously there was a lot going on but erm it
didn’t really bother me, I didn’t feel stressed out or anything having the erm, you know, 
having the treatment.
BH: oh good, you were nice and relaxed
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something done
BH: just looking forward to having your legs be better 
RR: yeah
BH: and then how were your legs afterwards? How did they feel afterwards?
RR: that was erm not difficult...what else, how do you call it, like....not pins and 
needles.. .but erm I described it as walking through a field of stinging nettles 
BH: ok
RR: sort of like, and I’ve got the same thing now actually, but that disappeared after about I 
suppose about 3 weeks 
BH: right
RR: and erm I was so really really pleased with what I had done I’ve had a really, the best
summer I’ve had for being outside for ages
BH: oh good
RR: yeah, it was fantastic
BH: so what are the differences now? What has changed?
RR: what for me you mean?
BH: yeah, for you
RR: well like being able to wear shorts, that sort of thing?
BH: ah yes
RR: and you know I am much more confident you know about wearing clothing like that.
Especially, you know, I mean when I was in New Zealand it was very hot and I couldn’t 
really wear what I wanted to, if you see what I mean?
BH: yeah, so you were quite uncomfortable out there?
RR: yeah I was a bit... yeah I mean I am much more confident about wearing clothes like 
shorts....oh the way I used to be embarrassed about it! But not anymore! Ha ha.
BH: well that’s good. And were your legs still itchy? Did that improve?
RR: itchy? Well, erm for a little while afterwards but er no within a 2 or 3 weeks I was
wearing shorts, you know I had one or two little bruises. One or two little lumps which they
warned you about as part of the healing process but erm no it was absolutely fine
BH: oh good. Excellent. And then, so you have been back for your second treatment quite
recently?
RR: yeah I came back for the.. .oh its not 4 weeks yet. It was on the Friday so yeah, 4 weeks 
this coming Friday I had the second one.
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RR: well ha ha, I’ve got the old stinging nettle feeling back again. M y  right ankle is still 
swollen but when I took the bandages off it was completely numb, my right ankle but it is 
slowly getting back to normal I think. I mean it won’t stop me doing anything.
BH: that’s good.
RR: I mean I’ve been out gardening you know cutting the grass, that sort of thing. But I’m  
aware of it but, it’s not... I hate taking painkillers, or anything like that. I mean if I phoned 
up, erm the nurses you know would probably say, take painkillers and put your stockings on, 
you know but er no it’s fine, absolutely fine. I’m  really pleased with the treatment and I am 
sure that within a few weeks....im going back in 2 weeks’ time anyway to see the erm, 
what’s her name, is it Judy?
BH: oh yeah
RR: you know the sonographer, yeah she’s going to have a look at them and erm there 
might be some, a bit of blood letting to do like.
BH: yeah, I think so, just to see how you are getting on
RR: but, no its erm. I’m  really, really, I can’t say how pleased I am with the, what I’ve had 
done. And the sonographer, she was really good - told me about what was going to happen 
but ha ha, you know, without scaring the life out of me! Ha ha
BH: that’s great, that’s really good news I’m  pleased that you have got such a good result.
RR: yeah, I mean its worth, every penny of it 
BH: good 
RR: ha ha
BH: I’m  pleased to hear it. And do you think there is anything that could have been done 
differently? To make anything better for you?
RR: well erm, the only thing I would possibly say, and this is not a criticism, but it would 
have been nice if say on the Friday, when I was due to take my bandages off I had a call from 
somebody
BH: mmm, that’s a good idea
RR; you know, just to see how you are getting on, you know, what’s it like with the 
bandages off, you know...it would have been, I mean.... Like my dentist when I had a lot of 
work done, he used to phone me up like every couple of days to make sure I was alright 
BH: yeah, no its just nice to have someone, you know, kind of check with you
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added bonus if somebody had done that, put it that way. But don’t get me wrong, while I was 
there everyone made me feel so looked after, you know. Those ladies were wonderful.
BH: ok, that’s a good idea
RR: but I did have a call after the first treatment.
BH: ok
RR: somebody called up to see how I was getting on but erm ... I thought it was going to be
easier, but in actual fact, erm it was a little bit more... not painful but erm.. you know, I mean
we are getting there, slowly. It’s not even been 4 weeks yet 
BH: oh yeah, so it’s not been long at all has it?
RR: yeah I mean, on the write up it says 3 months before, you know everything does heal up 
but I’m  just waiting for these pains to die. You know for the last ones that they’ve done. No, 
no I’m  really really pleased with all the treatment 
BH: oh good news.
RR: do you get many people say that to you?
BH: yeah, a lot of people are really happy with everything that’s happened.
RR: yeah
BH: I think that because varicose veins, they can have such a big impact on you, can’t they,
and they are uncomfortable. And when that improves I think people generally feel a lot better
all round.
R R  oh yeah yeah, I know. I’m  over the moon with it. Absolutely fantastic.
BH: ok great, well thank you so much for your time, it’s really great to hear that you are 
happy with your treatment.
RR: yeah I really am, and I’ll let you know if anything terrible happens!
Bh: Oh I’m  sure it won’t! Thanks again then 
RR: ok then, bye 
BH: bye, all the best.
